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AN D 1s now 3 of ſo high 
a price in this Kingdom, that the Art 
fot Surveying ought to be performed with 
greater accuracy than perhaps is commonly 
the caſe. For want of proper Tables of dit- 
ference of Latitude and Departure, the 
more correct methods hath been in a great 
meaſure too much neglected. 
It is now above forty years ſince Mr, 
BusxGn, Surveyor-General of Ireland, firſt 
publiſhed the method of calculation. And 
believe I may venture to ſay, that the art 
has remained in a ſtate of non-improve- 
ment, in reſpect either of accuracy or expe- 
dition ſince his time. How far I have ſue- 
ceeded in ſupplying the wants in theſe 
points, I leave to the candid reader to juge. 
In the following work I have laid down 
a plan of calculation, to be given in re- 
turn with ſurveys, which I have practiſed 
myſelf for ſome time paſt, And I hope 
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vi PREFACE. I 
the votaries of CorreFneſs, both Gentle- 
men and Surveyors, will uſe their endea- * 
vours to make it become a general cul- | 
tom. This would make calculation be 
more inſpected into, better underſtood, 
and perhaps thereby receive further im- 
provements. Nothing could be thought 
of to make the tracing of old mearings or 
ſurveys, to become ſo eaſy as the regiſtring 
of field- notes after this manner: For it may 
be ſaid that this is a map laid down by a 
ſcale as large as the land itſelf; and by on- 
ly allowing for the change in the variation 
of the needle, when ſuch is uſed, every 
ſingle ſtation, and even off- ſets, &c. may 
be laid out on the ground, at any diſtance 
of time after the r was 1 if only 
the place of ſome remarkable and immove- 
able object be inſerted in the furvey; even 
ſuppoſing the mearings to be intirely de- 
faced and loſt. 1 
I ſhall here add an extract from ſome I 
obſervations on the variation of the needle, W 
by our 1ngenious countryman, Mr, WILLI. 
Mor yxeaux, (Philoſo. Tranſ. No. 230.) 
The variation of the magnetick nee- 
dle is ſo commonly known, that I need 
not inſiſt much on the explication = i 


PREFACE. vii 
; h © of ; 'tis certain that the true ſolar meti- 
k dian, and the meridian ſhewn by the 
e needle, agree but in very few places of 
WB the world; and this too but a little time 
(if a moment) together; the difference 
between the true meridian and magne- 
9 7 tick meridian, perpetually varying and 
changing in all places, and at all times; 
e ſometimes to the eaſtward, and ſome- 
BE times to the weſtward, 

On which account, 'tis impoſſible to 
compare two ſurveys of the ſame place, 
e taken at diſtant times by magnetic inſtru- 
: ments, (ſuch as the Circumferentor, by 
al . which 45 Down Survey, or Sir WILLIAM 
„ PerTY's Survey of Ireland was taken) 
e without due allowance be made for this 
4 be variation. But then I would not be un- 
derſtood that it affects any thing but the 
ſituation of the ground, or the bounds 
e between the proprietors of different eſtates. 
And then tells us, That about the year 
165) (at which time the Down Survey 
was e the magnetic meridian, and 
true meridian did agree at Dublin, or 
pretty nigh all over Jreland; that is to 
ſay, that there was no variation: And 
. ; indeed by experiment it was at that time 
found, as I am well aſſured, that at 2 
| * 
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PREFACE. 


an obſervation which he made himſelf, he 


tells us ( That in the year 1695, the va- 


« riation was 7 degrees from the north to 
« the weſtward.” 
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« lin it was hardly half a degree:” and by | 4 
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Mr. MorLyneaux then 
concludes his obſervations in theſe words, 
From what has been already laid down, 
« we may ſee the abſolute neceſſity of al- 
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„lowing for the variation of the mag- 
« net, in comparing old ſurveys with new 


ones; for want of which, great diſputes 


“may ariſe between neighbouring proprie- 
tors of land: and it were to be wiſhed | 
that our honourable and learned Judges 
« would take this matter into conſideration, 
« whenever any buſineſs of this kind comes 
before them.“ 8 i 
v0 4 e „ 12 | % 
The following TABLE ſhews the Variation of the magnetick 
* Needle at London and Dublin in the Years annexed. 5 1 
A London At Dublin | Variation. : i 
in the Year] in the Year „ 
dil; 4 
1580 - - - 11 15 E. vi 
1622 - -- 6 00 E. . 
947 4 05 E. wy 
e o 30 W. Il 
1672 - - - 2 30 W. 1 
1683 —— - 4 30 W. | 
— 1695 7.00 W. 
1700 - - - 7 30 W. 
- = — 1722 I1 15 W. 
4 ö 2 1751 19 00 W. 
= - - 22 45 W. 
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| GEODASIA HIBERNICA, &c. 


DEFINITIONS. 


DEFINITION I. 


AND Surveying, is an Art that 
teacheth how to find how many 
4 Times any cuſtomary Meaſure ts 
4 | Contained in any given Piece of Ground, 
und to exhibit the true Bounds of the ſame 
Wy a Map. 

4 The common Standard Meaſure moſtly 
uſed in Ireland, by which we expreſs the 
Contents or Quantity of any Piece of 
round, is the Acre, containing four 
Roods, each Rood forty {quare Perches, 
be Perch conſiſting of ſeven Yards in 
Fl ength, the ſquare Perch 49 {quare Yards; 
Therefore the Acre contains 7838 ſquare 
| , 5 or 160 ſquare Perches. In England, 
1 B their 


1 
2 
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their Acre contains as many ſquare Perches 
as ours, but their Perch is only 51 Yards 
in Length, ſo that their Acre contains 
only 4840 ſquare Yards. Hence an 1r:ſb 
Acre is to an Engliſh Acre in the Propor- 
tion of 7850 to 4840, or as 49 to 301, 
which laſt are the Squares of the 1r:ſb 
and Engliſh Perches. 


DEFIN. IL 

A Station, is a traight Line, whoſe Length 

is meaſured, moſtly with a Chain, and Bear- 

ing taken with an Inſtrument, and may be 

on the Land to be ſurveyed, or on that mear- 
ing it, but is generally near the Bounds. 


DEFIN. III. 

The Bearing of a Station, is the Inclina- 
tion or Angle that it makes with a North 
and South Line or Meridian paſſing over it. 
For all Meridians paſſing over any Sta- 
tion or Survey, are ſuppoſed to be parallel. 
It matters nothing to a Surveyor whether 
the Needle of his Inſtrument varies from 
the North or no; all that is requiſite in 
this Point is, that the Needle may keep 
its parallel Poſition throughout the whole 
> Survey, though it is ſometimes drawn from 
its Paralleliſm by the Attraction of Iron 

„„ Mines 
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Mines concealed in the Bowels of the 
Earth; but the Surveyor muſt have a 
watchful Eye when there is any Reaſon 
to miſtruſt the like Effects. 


DEFIN. IV. 
Direct Stations, are thoſe Stations which 
follow each other in a natural direct Order, 
according to the Succeſſion of the four Quar- 
ters of the Compaſs. 1105 
In taking a Survey, the Land is always 

ſurrounded with Stations, the following 
ſtill beginning where the. foregoing ended, 
and the End of the laſt Station falle ex- 
actly into the Beginning of the firſt, which 
cloſes the Work; ſo that a Survey hath 
generally Stations whoſe Bearings are 1n 
the NW. SW. SE. and NE. Quarters of 
the Compaſs; and all Stations following 
one another in the ſame Succeſſion of theſe 
four Quarters, are called direct Stations. 
Though there may be a Survey without 
Stations in one of theſe Quarters, or even 
in two: As for Example, a Survey ma 
have all the Stations in the NW. and SE. 
Quarters, wanting the SW. and NE. Quar- 
ters; but when a Survey hath all its Sta- 
tions in two Quarters of the Compaſs, 
they are always oppoſite Quarters. 


DE- 
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DEFIN. V. 

Indirect or Retrograde Stations, are thoſe 
Stations in reſpect of the reſt, which bear 
backward or contrary to the natural Succeſ= . 

fron of the four Quarters of the Compaſs. 
If in proceeding ſoutherly from the ex- 
treme Point North, there happen a Station 
to turn northerly, or in proceeding north- 
erly from the extreme Point South, there 
happen a Station to turn ſoutherly, 
ſuch Stations are Indire& or Retrograde 
Stations: The ſame may be ſaid of Sta- 
tions that turn after the like Manner in 
proceeding from the extreme Points eaſt 
and weſt of the Survey. 


DEFFIN. VI. 

The Difference of Latitude of a Station, 
is the Diſtance North or South that a Sur- i 
veyor advances in meaſuring the Length of | 
that Station, and is meaſured on a Meridian, 
or North and South Line. 
As the Station bears to the North, or 
to the South, the Difference of Latitude 
is called the northing or ſouthing of that 
Station, 28 | 
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| DEIN. VI. 
The Departure of a Station, 7s the Di- 
| lance | 
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[ 13 ] 
ance that a Surveyor advances to the Eaff 
or to the Weſt in meaſuring the Length of 
that Station, taken on a Parallel of Lati- 
tude, or Eaſt and Weſt Line. 

If the Station bears towards the Eaſt, 
the Departure then is called the Eaſting of 
that Station; if it bears towards the Weſt, 
then the Departure is called the Weſting 
of that Station. Every Station, with its 
Difference of L atitude and Departure, form 
a right angled Triangle, the Hypothenuſe 
of which is the Station itſelf, and the La- 
titade and Departure are the two Legs 
about the right Angle, the Bearing of the 
Station 1s one of the oblique Angles, and 
the Complement of the Bearing 1s the 


other. | | 
DEFIN. VIII. 
The Extreme Points, North, South, Ea 


or Weſt of a Survey are, the Ends of theſe 


Stations which run more to the North, South, 
Eaſt or Weſt than any other Station in the 
Survey. | 
Though moſt Surveys have theſe four 
extreme Points, yet there are ſome Sur- 
veys where one and the ſame Station may 
be the greateſt extreme North, and at the 
ſame Time the greateſt extreme Eaſt or 
Weſt; or one and the ſame Station may 


be 


„ 
be the exrteme South, and likewiſe the 
extreme Eaſt or Weſt. 


DEFIN. IX. 
The Latitude of a Station, is the meri- 
dianal Diſtance of the End of a Station to 
the North or to the South, from a given eaſt 
and weſt Line, or parallel of Latitude. 
The Parallels moſtly made uſe of in this 
Caſe, are thoſe eaſt and weſt Lines paſſing | 
through the Extremes north and ſouth of 
the Survey. Now if the Latitudes of each 
Station be found from the extreme North, 
then it is the Diſtance that the End of each 
Station is to the South of that Point, and 
the Station that is the greateſt extreme 
South will have the greateſt Latitude : But 
if the Latitudes be found from the extreme 
Point Sonth, then the Latitude of each 
Station will be the Diſtance that the End 
of each Station 1s to the North of that 
ſaid extreme Point South, and the Station 
that is the greateſt extreme North will 
have the greateſt Latitude, and the Lati- 
tude of the extreme North from the South, 
or the Latitude of the extreme South from 
the North, which are the ſame, will be 
the greateſt meridianal Breadth of the 
Ground: The ſame may be ſaid of the 
| whole | 


L151 
hole or abſolute Departure of each Sta- 
tion from the extreme eaſt or weſt Points 
of the Survey. And the whole or abſolute 
Departure of the greateſt extreme Eaſt 
rom the extreme Point Weſt, or the whole 
Departure of the extreme Weſt from the 
extreme Point Eaſt, which is the ſame, 
ill be the greateſt parallel Breadth of 


he Ground. 
DEFIN. X. 

The Semi-reQangle of a Station, is a 
gure limited by the Latitudes of both 
Ends of the Station; ; the Station itſelf; and 
a Section of the Parallel from which the 
Latitudes are meaſured, equal to the De- 
parture: and when the laſt mentioned is in- 
direft, the Semi-rectangle is indirect alſo. 

What i is here ſaid of the Latitudes, may 
be alſo ſaid of the whole or abſolute De- 


Partures. 
DEF IN. XI. 


The Circumſcribing Parallelogram of a 
Survey, is a Reftan 7 or Parallelogram 
ircumſcribing the Bach . whoſe 
our Sides paſſmg throug the four Extremes 
N. S. E. and . of the pin are tee 
eridians, and two Parallels of Latitude. 
The two Sides of this Parallelogram 
Wvhich are Meridians, are equal, or the 
ſame 
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ſame with the Latitude of the extreme 
North from the extreme South, or the ex- 
treme South from the extreme North ; or 
the greateſt meridianal Breadth of the | 
Survey. The other two Sides are equal 
to the greateſt parallel Breadth of the 
Ground, or the Diſtance of the extreme 
Points Eaſt and Weſt, meaſured 6n an 
eaſt and weſt Line, which 1s alſo the 
greateſt Departure. 


DEFIN. XII. 

The Body-of-the-Land is the Area 4 
a Map or Survey, included between all the 
Stations, without taking Notice of the Off- 
ſets or Inſets. | 

DEFIN. XIII. 

An Off,: ſet or Inſet, is the Diſtance Fl 
any angular Point in the Bounds from t 
Station Line, meaſured perpendicularly, or 
at right Angles therets. 

An Off-ſet differs from an Inſet thus: 
An Off- ſet is always taken on the Land 
to be ſurveyed, but an Inſet on that mear- 
ing it. And as the Content arifing from 
all the Off- ſets are to be added to the 
Body-of-the-Land, ſo the Content of the 
Inſets are to be taken therefrom to come 
at the true Content of the Ground. * 
| or 
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For Further Explanation, ſee Fig. 6. 


In which the Lines 1, 2—2, 3—3, 4— &c. are Sta- 
tions ſurrounding the Body-of-the-Land. 


The four Points N. S. E. W. the four Extremes, 
North, South, Eaſt and Weſt. 


The Angle 1, 2 T is the Bearing of the firſt Station 
I, 2. | 


And 2 T its Difference of Latitude, 
1 T its Departure; 


2L its Latitude — — "NLP" North. 
2 | its Latitude — — — bins 1e) South. | 
BL, or,Sits whole Departure . Eaſt. aCl 5 
AL or Pits whole Departure _—_ Weſt. „Dr 


IR the Latitude of the laſt Station, or Beginning of 
the firſt. 


1RL2 ? is a Semi-rectangle to Station 1 fron North. 
IMI] Extreme South. 


And ABC D is the Circumſcribing Parallelogram. 


The Stations 1 and 4, are indirect Stations, and the 
Semi-rectangle to Station 4, viz. 5gO4 is an indirect Se- 
mi- rectangle. 


The ſmall Lines a b &c. are Off- ſets on Station 8.5 
and the Lines de &c. are Inſets to Station 6, &c. See 
Figure 5. | 
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Grant that the Diſtance of two Objects, 
or the Length of a given acceſſible Line, 
may be found in ſome known or cuſtomary 
Meaſure, by the Application of fame given 
Line of known Meaſure. 


POSTULATE IL 

Grant that an Angle, or the Inclination 
of one Line to another, may be found or 
meaſured by the Application of a Circle, 
divided into a given Number of equal Parts. 

The field-work of Surveying is made 
up of, and I may ſay, the accurigy of the 
whole proceſs entirely depends on the 
mechanical meaſurement of a Line and an 
Angle. And tho' it cannot be expected 
that whatever is done by the hands of 
man, will ever arrive to mathematical 
certainty, yet a Surveyor, by proper care, 
may diſcover the lengths of his lines, 
and the quantity of his angles ſo near 
the truth, that the errors ariſing from 
the inaccuracy of practice, may be eaſily 
corrected and amended, when the work 
eomes to be calculated. | 


AXIOM 


„ Io as Us 


Perpendicular diſtance be drawn, ſuppoſe 
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AXIOM I. 

All Rigbt-Lines whoſe Lengths are to be 
nultiplied together in finding the Content 
of any Figure, muſt be laben at Right- 
Angles to each other, or as near as poffibly 
they can. 


AXIOM. IL 

T he Comtent of every four fided Figure that 
hath two of its Sides parallel, is equal to 
half the Product ariſing from the Sum of the 
parallel Sides, multiplied into their perpen- 
dicular Diſtance. 

This is true in reſpect to the ſquare, 
and rectangle, or right-angled Parallelo- 
gram; for (by 34 Eucl. I.) the rule is, 
to multiply one fide into the other for 
the content. It's true likewiſe in reſpect 
of the Rhombus and Rhomboides, for 
(by Eucl. I.) the rule is to multiply one 
ſide, or the baſe, into the perpendicular 
altitude; theſe figures have their two 
oppoſite ſides parallel. But in reſpect of 
the Trapezium that hath only two of its 
ſides parallel, as the figure AB DE, or 
AR PE having EP D, and A R Whpa- 


rallel; the truth of it may be 11 


thus: any where in the figure, let the 


In 
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in PR this cuts the figure into two pa- 
rallel rectangular Trapeziums viz. ARPE 
and BRP D; let the line RA be con- 
tiuued out, and make AL equal to EP, 
likewiſe continue the line PE, and make 
EN equal to RA, draw the line NL 
which (by 33 Eucl. I.) is equal to PR. 
Now by the conſtruction the figure LN 
PR is a rectangle under the ſum of the 
parallel ſides AR, PE, and their per- 
pendicular diſtance PR, or LN, and is 
double the Trapezzum ARPE; for if 
the figure ARPE was laid on the fi- 
gure ALNE they would agree in all 
their parts, PR to LN, PE to LA, and 
RA to NE, and the point A in one 
would be on the point E in the other, 
therefore the figures ARPE and EL 
NA are equal, and conſequently the rec- 
tangle LNPR is double the Trapezium 
ARPE. The ſame may be ſaid of the 
parallel-rectangular Trapezium BRPD, 
for it is equal to half the rectangle R P- 
GF, under the fum of the two parallel 
ſides PD, RB and their perpendicular 
diſtance PR, and of conſequence the 
whole Trapezium AB DE is equal to 
half of the rectangle LN GF ariſing 
from the ſum of the parallel ſides BB 

and 
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1 
and DE multiplied i into their perpendicu- 
lar diſtance PPR. 

If the ſhorteſt ſides of the parallels DE 
vas ſuppoſed to move in its parallel 
ſituation until it became equal to no- 
thing in the point C, the Trapezium 
ABD E would then be changed into the 
Triangle AC B, or have its fide DE e- 
qual to (o); now if (o) be added to the 
ſide AB and multiplied by the perpendi- 
cular CR, the product will be ae, the 
Triangle A CB, agreeable to the rules 
dns laid dani; which is (41 Eul. J.) 
to multiply half the baſe by the altitude, 
or half the altitude by the baſe, for the 


content of the Triangle. The ſame may 


be ſaid of the parallel-reQangular Trape- 
zium, or Semi-reQangle, A RP E chang- 
ing into the right-angled Triangle ARC 
by the motion of the line PE, and be- 
coming equal to (o) in the point C, or 
PE may become equal to (o) in the point 
E by the motion of PR into ES, and 
then the Semi-rectangle ARPE will be 
changed into the 1 Wine 
ASE, vee Fig. 
SC 11 0 L 1U 

Upon a thorough knowledos of this 

figure ARPE, which I call a Semi- 


rectangle, 


* 
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rectangle, (and I think it is a very proper 
name both for it and for the right-angled 
Triangle into which it changes, by having 
the ſhorteſt parallel fide becoming equal 
to (o).) Lſay upon a thorough knowledge 
of this figure, and its application, de- 
ends the whole calculation of a Survey: 
Both the calculation of the Body-of-the- 
Land, and the calculation of the Off: ſets 
and Taſets * For ſuppoſe AE to be a Sta- 
tion, and PR the ſection of a parallel of 
latitude, or eaſt and weſt line from which 
the latitude of each ſtation 1s reckoned; 
then will AR be the latitude of the bad 
of the ſtation, and PE the latitude of 
the beginning, or which is the ſame thing, 
the latitude of the end of the foregoing 
ſtation; PR will be 1ts departure, and 
SA its difference of latitude, and this 
muſt be conſidered of every ſtation thro'- 
out the whole Survey. In reſpect of the 
Off- ſets and In- ſets, if AE repreſent the 
diſtance of two angular points in the 
bounds, and RP a ſegion of the ſtation 
pa aſſing by theſe points, then will AR and 
P be Off-ſets or In-ſets, according as 
they are on or off the hind to be ſurvey- 
ed; and PR will be their intermediate 
diſtance on the ſtation line. The line 


PE 
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PE in either of theſe caſes, may be ſup- 
poſed equal to (o), and then the Semi- 
rectangle will be a right-angled Triangle, 
as the Triangle ACR; but the point C 
ill be one of the extreme points of the 


Survey, ſuppoſing CA a ſtation, it hav- 


ing no latitude from the parallel CR: 
But if the line be conſidered as part of 
the bounds, then the ſtation line CR, 
or chaining, croſſes or touches the bounds: 
in the point C: But more of this when 
we come to a more proper place. 


PROPOSITION. L 


PROBLEM. 

To meaſure the Length of a Line, or 
Station, or to find the Di flance of any two 
Obj ecke in the F telds, which are acceſſible 
to each other. 

The inſtrument amongſt Surveyors, for 
expreſſing the lengths of lines, 1s the 
chain of four perches, divided into 100 


wen 87 (10.08) ten inches, and 
an inch in length. But 
in "England, though their N chain 


contains Too links as well as ours, yet 
their perch being only 5; yards, the 
length of each link in their chain is 

| only 
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only 7.92 inches. If the length of a 
line containing 29 perches was meaſured 
with this chain, it will be found to con- 
tain (7.25) ſeven chains twenty-five links, 
or which is the fame, ſeven hundred and 
twenty-five links. If the length was 
47.6 perches, then the length in chains 
will be found to be 11.90 Ch.. or 
eleven hundred and ninty links; it 
may be read either ways. The tenth of 
a perch is equal to 2.5 links, a whole 
perch is 25 links, and a ſquare perch 
contains 625 ſquare links, a rood or 40 
ſquare perches 2 5000 ſquare links, and 
a whole acre being four roods, con- 
tains 10,0000 ſquare links, or ten ſquare i 
chains. A chain being 4 perches in 
length, one ſquare chain will contain 
16 ſquare perches, which is the tenth of 
160, the perches in an acre: Therefore 
ten ſquare chains, or one hundred thou- 
ſand ſquare links make an acre, and this 
in England as well as in Ireland. 

Thho' the lengths of lines are moſtly 
expreſſed by Surveyors in four-pole chains 
or links, eſpecially through the courſe 
of calculation, yet the mechanical mea- 
ſurement. of lines or ſtations are moſtly 


performed here in this kingdom, with the 
- halt- 
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alf-chain of two perches or fifty links. 
Our * rs chain is rather too long and 
nhandy for common practice; but indeed 
he four-pole Engliſh ſtatute chain, is of a 
ery convenient length for practiſing with; 
and ſome Surveyors do take their field- 
notes with this chain, and when they have 
caſt up the work, reduces it from ſtatute 
to plantation meaſure. Every chain is 
commonly divided into ten equal parts, 
by marks at every ten links, ſo that one 
link 1s the decimal of one of thoſe parts, 
and one of thoſe parts the decimal of the 
whole chain, when ſet down in figures: 
and nothing could be more convenient than 
this decimal diviſion of the chain, firſt con- 


trived by one Mr. Gunter. Beſides theſe 


marks at every ten links, the half-chain 
hath a mark at twenty-five links, or the 
middle, all which is for the more readily 
counting any number of links on the chain 

at any time. | 
Let us now come to the uſe of it in 
meaſuring the length of a line: you muſt 
firſt provide yourſelf with nine iron pegs, 
of about eight or ten inches in length, 
made ſomewhat weighty at the lower end, 
but thin and flight upwards, that they may 
the better drop perpendicular when requi- 
D lite ; 


[ 26 ] 


ſite; then with a man to hold your chain, 
go out to ſome open plane, and take any 
two marks at a convenient diſtance from 
each other; ſet off from one of them, hold- 
ing one of the rings of the chain thereto, 
direQting the man who holds the other end, 
to come 1n a line with the other mark, and 
then to ſtick down a peg : if he holds the 
ring of the chain to the middle of the peg i 
between his fingers and thumb, he can by 
doing ſo, ſtick down the peg ſtraight, and 
alſo keep the chain from having a deep 
ſwag; then do you come up to the peg 
that he ſtuck down, and holding the ring 
of the chain nicely to it, direct the man 
to ſtick down another peg in a line with 
the mark, ſo repeating this till you have 
gotten all the pegs; if the diltance be 
longer, let the chain-man lay down a chain 
without a peg, whilſt you come up to him 
and give him the pegs, and ſo proceed as 
before, till all the pegs are out again. 
Every time you return the pegs, which is 
at the end of every ten chains, 1s called a 
Change. When you come up to the mark, 
there are three things you muſt very well 
mind, which is the number of changes you 
have had, the number of pegs you have 
yourſelf, and the number of links which 
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reaches from the laſt peg to the mark. 
Suppoſe you have had three changes, and 
you have four pegs in your hand, and the 
mark to be at 20 links on the laſt chain, 
then it is evident that the length of the 
line was 34 chains, 20 links, which is what 
you muſt ſer: down. 1 would adviſe Be- 
ginners to practiſe thus, before they would 
venture on a Survey, and even to meaſure 
the lines over and over, to ſee how accu- 
rately they can chain. 


PROPOSITION II. 
PROB. 

To lay down or meaſure the Length of 
any given Line or Station, by a Scale of 
equal Parts. 

If a right line be divided on bialk 
wood, paper, &c. into any number of equal 
parts, it is called a Scale of equal parts : 

and if there be twenty diviſions in each 
inch of the line, it is then called a ſcale 
of 20; if forty diviſions, then a ſcale of 
40, and ſo on. Each of theſe ſmall di- 
viſions may repreſent a mile, chain, Pe 

yard, foot, or any other meaſure. 

The ſcale of equal parts is of the Sac 


ule to the map, as the chain is to the 
land, 
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land, viz. for laying down and meaſuring 
of lines; and ſince (by 20 Eucl. VI.) all 
like poligons are in a duplicate proportion 
to their like ſides, and the like ſides, as is 
their like, or ſimilar parts, it follows, that 
the area of any piece or parcel of ground 
is in proportion to that of its map, as a 
ſquare perch is to a ſquare whoſe fide is 
equal to the ſmall diviſion on the ſcale, 
repreſenting a perch : that 1s, the Area of 
any piece or parcel of ground, is in pro- 
portion to that of its map, laid down by 
a ſcale of twenty perches in an inch, as 
25401600 is to unity: ſo that the land is 
above twenty-five million of times greater 
in area than its map, at twenty perches to 
the inch; and when the map is laid down 
by a ſcale of forty perches in an inch, the 
land will be then above one hundred mil- 
lion of times greater than that of its map; 
ſo that its hard to think that any man can 
to any great degree of nicety, come at the 
content of the former, by a meaſurement of 
that of the latter, let the operation be 
done with ever ſo much accuracy and ex- 
actneſs. The ſcale 15 uſually numbered 
with 10, 20, 30, &c. as far as is conveni- 
ent thereon. (See fig. 1.) | 
Now, 


) 
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Now, to take any number of miles, 
perches, &c. from the ſcale, as ſuppoſe 67, 
you muſt put one point of your compaſſes 
on 60, and open it ſo as the other point 
at may fall on 7 of the ſmall diviſions before 
(o) which extent of the compaſſes being 
a laid on paper, as AB will be the length, 
is Mor number required. After the ſame man- 

ner may be taken from the ſcale any other 
number whatſoever. If there be a * or 
the diſtance of any two points, given to 
be meaſured on the ſcale, it is only to take - 
the length of the line, or diſtance in the 
compaſſes, and apply it to the ſcale. Sup- 
W poſe the part AD of the line AB was to 
be meaſured on the ſcale, you will find it 
to reach from 40 to 4 on the {mall divi- 
ons before (o), which ſhews it to be 44, 
and the part BD if meaſured on the ſcale, 
will be found to be 23. Thus you may 
meaſure the diſtance of any two places, &c. 
in a map, or plan of a Farm, Town, Coun- 
ty, or Kingdom, by taking their diſtance 
aſunder with your compaſles, and applying 
it to the ſcale by which the map was laid 
MW down. © | 
- Geographical maps, or maps of king- 
doms, or plans of cities, &c. which are 
laid down moſtly by uncommon ſcales, 
hath 
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hath generally a ſcale in ſome part thereof, 
or on the margin, by which the diſtance 
of any two places therein may be found : 
but in maps of ſmall farms, it is ſufficient, 
(except for ornament) to mention the ſcale 
by which 1t was laid down. 


PROPOSITION III. 


PROB. | 5 

To take the Quantity of an Angle in the 
Field, or to find the Bearing of any Line, 
Station, or diſtant Object. 


All the various inſtruments that are uſed 


for taking the quantity of an angle, or to 
meaſure the inclination of one right line 
to another, depend on the antient diviſion 


of a circle into 360 equal parts, called de- 
grees. Among Surveyors, for anſwering | 
this problem, there is the Theodolite, Semi- 


circle, Circumferentor, Plain-Table, &c. 


But the Theodolite containing, as it were, | 


all the reſt, and being held in moſt eſteem 
by the beſt artiſts, I ſhall confine myſelf 


to the deſcription of it only; for he hat 


knows how to uſe the Theodolite, can- 
not fail to know how to uſe any inſtru- 
ment of the like nature. Figure 4 repre- 
ſents a Thecdolite as it is now made, where 


the 


92 
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the braſs circle N. W. S. E. about ten 
inches diameter, is divided into 360 equal 
parts, beginning at N. the north, and 
numbered ro, 20, 3o, 40, &c. to W. the 
weſt, at go degrees, and fo on to S. the 
ſouth, at 180, from thence to E. the eaſt, 
at 270, and ſo to N. again at 360, where 
the numbering begins and ends. Beſides 
this numeration of the whole circle into 
360 degrees quite round, it 1s likewiſe 
numbered wto four nineties, or quadrants, 


by reckoning from N. and S. both ways. 


to E. and W. as may be ſeen by the figure, 


and theſe four go's, called the four guar- 
ters of the compaſs, are uſed in finding the 
bearing of any line or ſtation, to the eaſt, or 
to the weſt, from a meridian, or north and 
ſouth line. To the center of the circleis fix- 
ed an index, as IX which turns quite round, 
to the ends of this is fixed a pair of ſights 
TX and SI, at right angles to the plane 
of the whole inſtrument. On this index, 
and concentric with the larger circle, is 
fixed a box e s about four or five inches 
diameter, and covered with glaſs, in which 
plays a needle, that ſets to the north and 
ſouth points of the world, by being pro- 
perly touched with a load ſtone or mag- 
net for that purpoſe. The ring of _ 

OX 


| 
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box is divided and numbered exactly as the 
former, only that the eaſt and welt points 
are marked contrary, it being cuſtomary 
to take the bearings of ſtations with the 
box at the ſouth end of the needle. _ 

When this inſtrument 1s to be uſed, the 
whole is ſet upon a three-leg-ſtaff, but the 


box and needle with the index, may be 


unſcrued from the reſt, and fixed on the 
ſtaff by itſelf, and then the inſtrument is 
called a Circumferentor. Fig.. 

Suppoſe the angle A BC, to be the cor- 
ner in a field, formed by the two hedges 
or walls, AB and BC, and ſuppoſe the 
number of degrees in this angle was re- 
quired: Set up the inſtrument at the | 
point B, as nearly level as poſſible; then 


ſet the center line of the index over the 


points N. and S. the lower eye- lit at X, 
over 180, and the teller end of the index 
at 360; turn the whole circle until you | 
can ſee through the eye- ſſit over 180, the 
hair in the oppoſite fight IS to cut an ob- 
ject at A, then ſcrew the inſtrumnet faſt, 
and turn the index by itfelf until you 
can likewiſe ſee through the ſame ſlits an 


object at C, and then you wil have (68) 


the number of degrees contained in the 


angle, cut by the center line of the index 


al 


„ 

at (n) on the large circle. The beari 

of Q lines AB and BC, or the nies 
which they make with the POR.” Is N. 8. 
may be found by the box and needle only; 
thus, through the lower eye-{lit, next the 
flower-le-tace ; : ſee that the hair in the 


other fight cuts the object at A, and when 


the needle ſettles, the ſouth end. theres 
will cut the bearing of the line AB, 
which is SW. 27 degrees in the quarter- 
compaſs, or 153 in the degrees of the 
whole Cite. The bearing of the line 
BC, from 'the point B, may be found after 
the lame manner to de SE. 41, or in the 


whole circle 22 1 degrees. If at firſt, b 
the aſſiſtance of the needle, the points N. 
and S. on the large circle tbe fixed north 
and ſouth, which is the ſame, as to make 


the diameter N. S. coincide with the 


needle or meridian line, you then may 
ſee that Whatever degree or bearing the 
needle ſettles to, the teller- end of the in - 
dex will always cut exactly the ſame on 
the limb of the Theodolite, if the needle 
be not newly affected by its approach to 
iron, or iron mines. 


The circles of old Theotilites' have ge- 


nerally the degrees divided mto quarters, 


or diagonal lines thereon, by which we 
E may 


[ 34 ] 
may diſcover the quantity of angles to 
quarters of degrees, or more nice 1f re- 
uired. But our modern [n/trument-makers, 
do divide the circle into degrees only, and 
inſtead of the foremeutioned diviſions, they 
have introduced a diviſion called a Nonzus, 
from the contriver thereof; the nature of 
which is this: Suppoſe a line or ruler 
(Bb) to be divided into 11 equal parts as 
inches; ſuppoſe another ruler (Aa) exactly 
of the ſame length, to be divided into ro 
equal parts; now it is evident that each of 
the diviſions on the line Aa will be one 
tenth of a diviſion greater than thoſe on 
Bb: if theſe two rulers or lines be laid 
together ſo that their ends may exactly 
join A to B, and a to b, and then if the 
ruler Aa be moved 'till the line x and 1 
on each ruler ſhall coincide, it is plain that 
the point A is advanced from the point B, 
4s of a diviſion gr inch, when the lines 2 
and 2 coincide, then is A paſt B b, and 
ſo on until the lines g and ꝙ coincides, and 
then it is evident that A is paſt B , of a 
diviſion. A Monius is thus fixed to a Theo- 
dolite, at or near each end of the index is 
an oblong aperture or opening that admits 
the degrees of the circle to be ſeen as the 
index ſlides over them; on the inſide edge 


11 

of theſe apertures as at (n) is cut a Nontus 
at each ſide of the center line of the in- 
dex, which flides round exactly to the 
circle on which the degrees are cut. By 
this Nonius, we come to know how much 
of a broken degree 1s at any time cut by 
the center line of the index, and that to 
an exactneſs ſurpaſſing any thing that could 
be attempted by eſtimation. _ 


PROPOSITION IV. 


P ROB. 

To lay dewn, or meaſure on Paper, the 
Quantity of any gtven Angle. 

The different inſtruments we have for 
anſwering this problem, like the foregoing, 
is either a whole cncle divided into 360 
degrees, or part thereof, or ſome other in- 
ſtrument dependent thereon, as the /cale 
of chords, which is only the breadths of 
the angles in a quadrant, or go degrees, 
laid on a ſtraight line, to be uſed with a 
pair of compaſſes. But the chief inſtru- 
ment among Surveyors for this purpoſe, is 
a ſemi-circle containing 180 degrees, made 
of braſs, ivory or horn, about four or five 
inches diameter, and is called a Protractor, 


(lee fig. 2.) 
Now, 
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Now, ſuppoſe you were to draw a line 
from the point B, or end of the line BA, 
that ſhall make an angle of 68 degrees 


„ with the ſaid lineABS. , Lay the center of 


the Protrafor on the point B, and let the 
line BN cut the beginning of the degrees, 
or be in a line with the diameter of the 
Protractor; then at 68 on the arch of the 
Protractor make a point, or mark with the 
protracting- pin; from this mark, draw a 
line to the point B, and the thing is done. 
To find the quantity of an angle given, as 
the angle ABS or CBS, lay the center 
of the Protractor on the vertex of the 
given angle, as at B, and let one of the 
legs cut the beginning of the degrees, and 
the other leg, at the ſame time, will cut 
the number of degrees contained in the 
angle. Thus you may find the angle ABS 
to be 27 degrees, and CBS 41. When 


: the legs are ſhorter than the radius of the 


Pretrattor, they muſt be lengthened out, | 
Protrattors have generally ſcales of 20 in 
an inch, cut on their ſtraight edge, which 
are uſed in making and meaſuring of 
maps. | 22 


PROPO- 
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al PROPOSITION v. 
es | 

of PROB. 

Ie To prove an Inſtrument. 


s, A Theodelite or Circumferenter &c. may 
je have various faults, even from the hands 
e Mof the maker, the principal of which are, 
the degrees may be unequal and hadly di- 
yided ; the center may be faulty and Wrong 
placed; or the braſs of the inſtrument may 
be impregnated with 1ron particles, and 
affect the needle differently in different po- 
ſitions. When an inſtrument has any of 
thoſe faults, the work dane thereby, muſt 
undoubtedly be faulty too, though at the 
ſame time it may appear to be 75 work 
from the balancing of errors. Therefore 
a Surveyor cannot be too careful in get- 
ting a good inſtrument, and keeping it in 
good order, ſince ſo much depends there- 
on. The beſt method of trying an inſtru- 
ment, in my opinion, is this: Go into an 
open field, and at convenient diſtances 
from each other, ſet up three marks form- 
ing a triangle; with the inſtrument take 
the three angles of this triangle, very nice- 
Ph which note down on paper, (the ob- 
ervation being repeated 1n different tri- 

8 angles) 
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to be ſurveyed ; where the black lines re- 
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angles) and ſtill if theſe three angles ad- 
ded together, make exactly 180 degrees, 
you may judge your inſtrument 1s right; 
for (by 32 Eucl. I.) the three angles of 
every plane triangle, taken together, 1s 
equal to two right ones, or 180 degrees, 
A Protractor too may be tried after this 
manner, with a triangle on paper: But 
the chain is adjuſted by actual meaſure- 
ment, which muſt be frequently done, to 
keep it to the exact length by law eſtab- 
liſhed. 

If New Beginners would meaſure the 
ſides of the abovementioned triangles, and 
after map it, ſuch eaſy problems would 
ſoon lead them to know the nature of lines 
and angles, both in the fields and on 


Paper. 
PROPOSITION VI. 
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PROB. 
To take the Field-Notes of a Survey. 
Suppoſe fig. F repreſents a ſmall farm 


preſents the. bounds or mearing of the 
ground, and the dotted lines 1s the chain- 
ing in taking the lengths of the ſtations, 


and off-ſets and in-ſets. After viewing | 
the 
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the land, pitch upon ſome convenient point 
to begin, as ſuppole at 1. ſet up your in- 
ſtrument, and ſend a man to ſtand for a 
mark at 2, through the lower eye-ſlit next 
the flower-de-luce cut the markſman with 
the hair in the oppoſite ſight; the inſtru- 
ment being level, when the needle ſettles, 
the ſouth end will cut the bearing of the 
firſt ſtation x, 2, S. E. 89; degrees, and 
2691 in the degrees of the whole circle. 
Next meaſure the diſtance that your in- 
ſtrument is from the bounds, which is 1 5 
links (in- ſet): Then direct your chain- 
man to chain in a ſtraight line with the 
markſman, until you come oppoſite the 
next angle in the bounds, which is on 1 5 
chains, where there is an in- ſet of 15 links; 
then proceed until you come to 17 chains, 
where you juſt touch the bounds, there you 
have (o) for off- ſets or in- ſets. When you 
come to the end of the ſtation, which is 
at 20 chains, you have an in- ſet of 20 
links, all which muſt be noted down in a 
held-book for that purpoſe, in the follow- 
ing manner, or ſome other convenient way. 


The 
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toll After you have taken the firſt ſtation, 


"WM and written it down as in the above field- 


book, you muſt then ſet up your inſtru- 
ment at the point (2), the end of the firſt 
ſtation; and if you work with a Theodolite 
you muſt, through the upper eye-ſlit and 
the upper hair in the oppoſite ſight, cut a 
markſman at (1) the begnning of the ſta- 
tion, who you mult leave for that purpoſe, 
the teller end of the index being firit ſet to 
the bearing of the ſation (SE 89;) the 
diameter N. S. of the Theodolite will then 
become a meridian, and in a line with the 
needle. If you then turn the index only 
until you can ſee through the lower eye- 
ſlit a man, or a mark at (3), you will have 
the bearing of the ſecond ſtation 2, 3, cut 
by the index on the Theodblite, without 
waiting for the needle to ſettle, which of- 
ten occaſions delay in windy weather; or 
you may, if you pleaſe, take the box and 
needle off for good, after the T heodlite is 
ſet on the firſt ſtation north and ſouth. 
When you have written down the bear- 
ing of the ſecond ſtation, which 1s 2514 de- 
grees of the whole circle, or SE 714 as 
may be ſeen in the above field-book ; you 
then muſt proceed in meaſuring the length 
of your ſtation, and to obſerve at what 


F part 
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part or diſtance on the ſtation, that each 
off-ſet or in- ſet is taken, which together 
with the lengths of the off- ſets or 1n-ſets, 
muſt be ſet down oppoſite each other in 
the field-book, as may be ſeen above. On 
this ſtation there is 20 links 1n-ſet at the 
beginning or at (o); 15 links at 4 chains; 
15 links at 26 chains; and 5 links at 41 
chains the length of the ſtation, When 
you have finiſhed the ſecond ſtation, and 
come up to the point (3) ſend your mark{- 
man to the point (4); ſet the index to the 
bearing of the ſecond ſtation which is SE 
71, then turn the whole inſtrument until | 
you can ſee thro' the upper eye-flit the hair 
in the oppoſite ſight to cut the man left be-| 
hind at the point (2); and then the inſtru- 
ment 15 again north and ſouth, and parallel 
to the poſition it ſtood in at the point (2) 
or beginning of the ſtation. Then turn 
the index by itſelf until you can ſee thro' 
the lower eye- ſlit the man at (4) and then 
you have the bearing of the third ſtation 
3-4, equal to 2521 degrees in the whole 
circle, or S. E. 724 in the quarter-compaſs, 
both which are ſet down in the foregoing 
field-book. 

When you look thro' the upper ſlits in the 
ſights from the ending ofthe ſtation to the be- 


ginning, 
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ginning, it is called a Back-/fight; but when 
you look through the lower ſlits, and from 
© the beginning of the ſtation to its ending, 
it is then called a Fore-fght. A Theodolite, 
or any other inſtrument without the needle, 
cannot be uſed without making back and 


fore-ſights at every ftation; for it's by the 


foregoing ſtation that the inſtrument 1s ſtill 
ſet parallel: but the needle keeping its pa- 
ralleliſm throughout the whole ſurvey, who- 
ever works with it, need only make one 
ſight at every ſtation, and that may be 
taken either backwards or forwards, as the 

$ Surveyor ſhall ſee moſt convenient. 
* Having taken the bearing of the third 
ſtation, and written it down, as above, 
you then muſt proceed to meaſure its 
length, and the off-ſets or in- ſets as they 
happen. At the beginning or [o] you 
have 10 links in; and at 7 chains you crols 
the bounds where you have [o] for off-ets 
or in- ſets; at 15 chains 20 links, you have 
30 links off; and at the ſame you have 2 
chains 20 links off; when you come to 
21 chains you have 2 chains off; at 33 
chains there are 15 links off; and at 36 
chains, 40 links, the end of the ſtation, 
there is [o] off, the ſtation happening to 
end on the very bounds, 
When 
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When you are come up to the point [4] 


the end of the ſtation, fix up your inſtru- 
ment, and having ſet the index to the 
bearing of the laſt ſtation which was S. E. 


722, turn the whole inſtrument until you 
can ſee with a back-ſight a mark at the 
point [3] and then the inſtrument is again 
north and ſouth, turn the index by itſelf 


until you can ſee with a fore- ſight an ob- 


ject at the point [5] and then you have 
the bearing of the fourth ſtation cut by 
the index on the large circle, which 1s 
S. W. 171; and the degrees of the cirle is 


162. Then meaſure the length of the 


ſtation which is 41 chains, 40 links. On 
this ſtation you have no oft-ſets or in-ſets, 


the bounds being a ſtraight wall. It is ſel- 


dom ſtations happen that have neither oft- 
ſets or in- ſets, except ſome that may hap- 


pen on roads, the center of which being | 
the bounds, are frequently made the ſtation . 


lines. | 

Being come to the point [ 5] ſetup your 
inſtrument, and take the bearing of the 
ſtation 5, 6, as you were directed in tak- 
ing the foregoing ; do ſo with the 6th ſta- 
tion [6, 7,] meaſuring the lengths, and 
off- ſets or in- ſets as they happen, of each 
ſtation. After the ſame manner take the 


bearing 
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bearing and length of the ſeventh ſtation 


P/, r) and when you have come up to the 


point [1], at which you began, the ſur- 


| vey 1s then finiſhed and cloſed. The 


bearings, lengths, and the off-ſets or in- 
ſets of each ſtation 1n this ſurvey, may be 
ſeen in the foregoing field-book. 

It muſt be obſerved, that as you go 
round any ſurvey, you muſt mind to 
carry your chain, and fix your inſtrument 
in going up or down declivities, as well 
as on level planes, in as horizontal a man- 
ner as you can. It is a cuſtom among 


E ſurveyors, to find the horizontal lengths 


of their lines, up or down declivities or 
hills; and the Content of any piece or par- 
cel of ground, calculated from notes ta- 


ken after this manner, is what ſurveyors 


call the Horizontal Content, Let who- 


Jever will conſider the earth to be a globe, 
Jand the nature and properties of vertical 
lines, and vertical planes, with the man- 


ner in which field-notes are taken, ſhall 
find it no eaſy matter, to give a true ma- 
thematical definition of this Horizontal 
Content; or to tell what plane, or planes 
of the globe it is. 

Though there is nothing but the cuſ- 


tom and opinion of ſurveyors, to eſtabliſn 


the 


* 
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the uſe of the Horizontal Content ; 
where there is any advantage, or fad: 
vantage, as 1t 15 almoſt "<< publich 
known, between land-lords or tenants} 
they make their bargains or agreements| 
accordingly: But the chief and beſt argu- 
ment for the ſupport of it, is, that no ſurveyMWſi 
can be accurately or nicely made, withoutic 
introducing ſuch a method into practice. Wi 

Since it is the horizontal length of ſta-MWſ 
tions that ſurveyors aim at, any circle or 
inſtrument, meaſuring the angles that theſe 
lnes make with each other, or any other 
given line, muſt undoubtedly be in the 
ſame horizontal plane with theſe lines, 
or parallel thereto. If any ſurveyor chain- 
ing a line up or down a hill, ſhould fix 
his inſtrument parallel to the plane there- 
of, to diſcover the horizontal angle that] 
| ſaid line makes with another, might as 
well meaſure the hypothenuſe ofa ſpheri- 
cal triangle, to come at the quantity of 
the baſe or perpendicular. 800 that to find 
the Horizontal Content, it is abſolutely 
neceſſary to keep the inſtrument ſtill level, 
as well as the chain, which can be done 
well enough with the eye, or by the ſwings | 
of the needle. The chain is carried level 
by holding up the lower end thereof; - | 
half 


1471 
alf the chain or leſs: when the ſteep is great, 


Ihe beſt way is to take its elevation, and 
meaſure along the ſlant ſurface, and then 
Wby the following tables, or trigonometry, 
tWind the horizontal length of your ſtation. 
The fewer ſtations you make in any 
ſurvey, the leſs labour you have, the leſs 
chance you have of making miſtakes, either 
in the field-work, or the chamber-work; 
ſo that I would recommend it to you, to 
make your ſtations as long as you poſſibly 
can, without having your off-ſets or in- 
rſets too large. When you have a large 
Joff-ſet, you may find out where it falls at 
right angles on your ſtation line, by the 
help of your inſtrument; but ſmall off- 
ſets may be taken very well by eſtimation; 

or by moving one of your pins along the 
chain at right angles, you may ſee when 
Wit interſects the angle in the bounds, and 
ſo diſcover the point in the ſtation line, 
from which the off-ſet muſt be meaſured. 
If you work with a C:rcumferenter, and 
has a perſon that can overſee and manage 
the chaining, yourſelf may go on before, 

J inſtead of the marks-man, and lay out 
your ſtations to the better advantage: But 
in this caſe, you muſt ſtill make a back- 


ſight, to one of the men at the mark be- 
hind; 


I 
hind; and as it is the beſt way when con- 
venient, always to look thro' the lower 


ſlits of the inſtrument, and as near the in- 
dex as poſſible, you may ſcrew the box on 


contrary; or if you change the fights, 
when you look thro' the lower ſlits in 
taking back-ſights, the ſouth end of the 
needle, will cut the direct bearing of each 
ſtation. 


If there ſhould be any object on the 


lands you are ſurveying, or on thoſe ad- 


Joining, as a houſe or a tree, which you 
would be willing to retain in the map, in 
its proper place; or if there ſhould be a 
point, or points in the bounds, which 
you cannot come at with the chain by 
reaſon of water, or ſome other hinder- 
ance ; the bearing of each object or point 
muſt be taken from two different Rai 
ſomewhat diſtant from each other, on the 
ſame or different ſtations; which bearings 
you may note down in the column of ob- 
ſervations in your field-book, at the points 
on the ſtations they were made. When 
you are protracting your work, if you lay 
down theſe bearings from their proper 
places, as you would a ſtation, the point 
where they 1nterſe& each other, will give 
the true place of the object in the map. 


When 
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When you ſurvey with the Theodolite, 
there 1s but little uſe in the box and needle 
but juſt to find the ſituation of the ground; 
and where this is not much heeded, as in 
ſmall farms, you may take a ſurvey with 
the Theodolite without any needle, thus: 
Only ſuppoſe your firſt ſtation to be a 
meridian, and ſo take the bearing of each 
ſtation from that ſuppoſed meridian as if 
it was a true one; or if you can gueſs at a 
north and ſouth line, you may at the firſt 
ſtation ſet your inſtrument as near thereto 
as you can eſtimate, and ſo proceed as if you 


had ſet it by the needle. The feld-notes 


taken after this manner, will anſwer as 
well for calculation, or protraction either, 
as if they had been taken from a true 
or magnetical meridian, when nothing 
but the content of the ground is requi- 


red. Or by the help of a well-going 
aich, a ſurveyor may find the ſituation of 


a farm pretty near the truth: For if at 
the hour of Twelve Clock, the angle be 
taken which the Sun makes with any one 
ſation in the ſurvey, a line may be drawn 
in the map, making an angle with the ſame 


ſtation, like, and equal to this obſerved, 
g which ſhall be a meridian, or north and 


ſouth line to the map. 1 
G | Theſe 
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Theſe are the principal methods made 
uſe of in taking the field-notes of ſingle 
ſurveys, and where there are many ſurvey: 
to be made on one and the ſame eſtate, 
the like methods are to be followed, only 
you are to note down in your field-book, 
from what ſtation and part thereof, of the 
ſurvey that is finiſhed you begin for a new 
ſurvey, and at what part you cloſe. A. 
ſuppoſe there was another ſurvey to be 
taken, to the north of this farm (fig. 5.) 
and mearing it from the beginning of ſta- 
tion 2d to the end of ſtation 3d, then you 
are to begin for this new ſurvey at the 
point (2) and cloſe at the point (4). But 
then you are to obſerve, that the off-ſets 
on the ſecond and third ſtations to the firſt 
ſurvey, will be in- ſets to this new ſurvey, 
and the in- ſets will be oft-ſets. Thus you 
may take a great number of ſurveys adjoin- 
ing each other without the leaſt confuſion; 
which I think is a better method than to 
firſt make a ſurvey of the whole, and after 
to take the diviſions. 

After this, or a ſimilar manner, an actual 
ſurvey of a County or Province may be 
made; taking your ſtations along the dif- 
ferent Roads; and the various objects as 
Caſtles, Churches, or Country-Seats, m x y 
| E 
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be taken in, as you chain along, by tak- 
ing the bearing of each object at two dif- 
ferent places on the chaining. Suppoſe as 
you chain from N. towards S. (fig. 7.) you 
obſerve an object at C, that you would be 
willing to expreſs in the map; take its 
bearing at the point B, and note it down, 
and likewiſe when you come to the point 
D, take its bearing there; now it is evi- 
dent that the ſituation of the point C, in 
reſpect of the other points B and D may 
be diſcovered either by Projection on the 
map, or by Trigonometrical Calculation; 
even ſuppoſing the points B and D to be 
on different and diſtant ſtations. 


PROPOSITION VI. 


PROB. 

To protratt the Stations of a Survey, or 
make a Map of the Body-of-the-Land. 

The common method of protracting 
the ſtations of a ſurvey, is by the aſſiſtance 
of lines drawn parallel to each other, at the 
diſtance of an inch or half inch aſunder. 
Theſe parallel lines do repreſent meridians, 
and by them the Protracter is ſtill ſet pa- 
rallel at the laying down the bearing of 
each ſtation. 
| [ ſhall 
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I ſhall here offer a method to protract 
a map without parallels, which I have prac- 
tiſed theſe ſome years paſt. By it we eſ- 
cape the errors that may be introduced, 
and the trouble in making the parallels; 
for any paper that is large and ftrong 
enough will do. Beſides it ſometimes may 
happen that parallel-paper may not be 
conveniently had, with thoſe who would 
prefer that method in practice. 

Here followeth an example in protract- 
ing the foregoing field-notes, without pa- 
rallels. Fig: 8. a 
Let N. S. E. W. tèpreſent the paper you 
deſign to draw your map upon; you muſt 
mind to begin in the ſame quarter of the 
paper that you did on the land, in reſpect 
of the four cardinal points, otherwiſe your 
protraction may run off the paper, tho! | 
it be large enough to contain it when you 
begin in a proper place. Vou may ſee by 
theſe field- notes that this ſurvey was begun 
in the north weſt quarter of the land, ſo 
you muſt begin, on the paper in the ſame. 
Lay your Protracter nearly parallel to N. 
S. with its arch towards E. as the firſt ſta- 
tion is eaſterly; its center being at (1) 
prick off the bearing of the firſt ſtation, 
which is SE 89i degrees. On this bear- 


ing, 


 *E V4 | 
ing, and from the point (1), lay down the 
- Wlength of the ſtation 20 chains, with the 
= Micale on the Protrafor, which will reach 


to the point (2). Before you ſtir the Pro- 
tractor, draw a white line, as a 6, with 
the protracting pin, of ſuch a length that 
when the center of the Protractor is brought 
to the point (2) the arch whereof will 
cut the ſaid line a þ; but let it not be join- 
ed to the ſtation. Now fix the center of 
your Protractor on the point (2) with the 
bearing of the firſt ſtation, vig. S E 89; 
ſet to the line ab; then will the diameter 
of the Protrafor be parallel to its former 
poſition, and will conſequently repreſent a 
meridian. The bearing of the ſecond 
ſtation may be then prickt off as before, 
which is S. E. 714 degrees; again on this 
bearing lay down its length forty one 
chains which will reach to (3), and with- 
out ſtiring the Protractor, draw the white 
line c 4, put the center of the Protrador 
on the point (3), and the bearing of the 
ſecond SE 71; to the line c d, ſo will the 
Protraftor be again parallel to its former 
poſition, and will repreſent a meridian. 
The bearing of the third ſtation S E 
725 may be laid down after the fame 


manner, and its length 36 chains 40 links 
being 


5 8 
being laid down, will give the point (4) 
which is the extreme eaſt of the ſurvey, 
You now muſt turn the arch of your Pro- 
tractor towards the weſt. If the ſtation 
3, 4, be not as long as the radius of the 
Protractor, you muſt draw the white line 
eh, which is the ſame thing as to continue 
the line 4, 3, out weſterly, beyond the 
edge of the Protractor. Now put the center 
of the Protractor to the point (4) and the 
bearing of the third ſtation SE 725 which 
muſt be now conſidered as if in the op 
ſite quarter, to the line e, then will the 
diameter of the Protractor be again a me- 
ridian, and ſo you may prick off the bear- 
ing of the fourth ſtation, which is S W 19; 
degrees. Its length 41 chains 40 links, be- 
ing laid down will give the point (5). 
Thus you may proceed from ſtation to ſta- 
tion until you cloſe the map at the point 
{1] where you began. 
This kind of protraction may be per- 
formed by the common Protractor, and the 
notes taken with the Circumferenter or 
whole circle. But as the field-notes are 
now moſtly taken by the four ninties or 
quarter-compaſs, if there was a Protractor 
made with four ninties [like fig. 2] two 
on the inſide edge, and two on the outſide 
edge 
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edge, but numbered contrary as in the 
figure, I think it would match this kind of 
protraction better than the common one. 
In this Protractor, the radius may be made 
a meridian, and the bearings can be laid 
down to the eaſt or to the weſt, by the inſide 
ninties; which will be found ſomewhat 
convenient when there happens a ſtation 
to run near the edge of the paper, or when 
a ſtation is longer than the radius of the 
Protractor; for then you can ſet it meridian- 
ways without drawing a Guide- line out be- 
fore it. But the notes taken by the whole 
circle cannot be protracted by this; and a 
ſtation near the edge of the paper, may be 
laid down by the common one, if you lay 
down the oppoſite bearing and proceed 
backwards by turning the Protractor. 

In protraQting a ſurvey, the end of the 
laſt ſtation muſt fall into the beginning of 
the firſt, or very nearly; for there mult be 
ſome allowances made for the inaccuracy 
of practice, as ſhall be more nicely con- 
ſidered when we come to calculation. 
When the map does not rightly cloſe, 
there muſt be ſome miſtake committed in 
taking of the field-notes, or in the pro- 
traction itſelf. After you have thoroughly 
ſatisfied yourſelf, that the miſtake is not 


Com- 
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committed in the protraction, by protraQ 
ing the work over again, and that back- 
wards, beginning at the laſt ſtation, and 
taking oppofite bearings: The queſtion 
15 then, to judge in what ſtation the error 
was committed; and whether in the chain- 
ing or in the bearings. The method! 
would recommend is this: lay the edge of 
your Protractor or ſcale on the ending of 
your laſt ſtation, and on the beginning of 
the firſt. Then look over the work, and 
| ſee what ſtation runs parallel to the ſcale, 
and likewiſe what ſtation runs perpendicu- 
lar, or at right angles thereto. The firſt 
you are to examine for a miſtake in the 
chaining; the latter for a miſtake in the 
bearing. | 
The moſt common miſtake 1s a chain; 


and if you can make a cloſure, by alter- | 


ing any one ſtation a ſingle chain, you 
may very well judge your correction is 
right; but if the work runs wide of a 
cloſure, it is probable that the error may 
lie in ſome of the bearings, except there 
be a miſtake of a whole change. When 

ou are taking the field-notes, it would 
be adviſeable to cut your ſurvey into two, 
by running a diagonal line acroſs the ground 


in the moſt narrow part thereof, which will 
be 
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all be of great aſſiſtance in correcting of miſ- 
. takes; and allo to take the bearings both 
by the whole circle and quarter-compaſs ; 
this will aſſiſt you in finding out a miſtake 
in the bearings. For a ſtation in the N. W. 
quarter will have the ſame degrees in the 
whole circle and quarter-compaſs; a ſta- 
tion in the S. W. quarter the ſum of the 
degrees of the whole circle and quarter- 
compaſs will be 180; a ſtation in the S. E. 
quarter the difference of the degrees of 
whole-circle and quarter-compals will be 
180; and a ſtation in the N. E. quarter, 
the ſum of the degrees of the whole circle 
and quarter-compaſs will be 360. While 
you are in the field, you ought to prove 
the bearing of each ſtation by this rule, 
before you would quit the inſtrument. 
If you protract without parallels, you 
muſt take care to lay down your angles 
very nicely; for a ſmall error committed 
in this point, will increaſe to the end of 
the work, and cauſe a great miſcloſure: 
the leaſt inaccuracy may be ſeen. Whe- 
ther this be a Perfection or an Imperfection 
in the method, I leave to the reader to 
judge. A Protractor might be divided 
into half degrees, or nicer, to anſwer this 


purpoſe, 
H  PRO- 
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PROPOSITION. VIII. 


PROD 
To protaft the Off-ets and In-ſets of a 
Survey, and finiſh the Map. | 

After the ſtations or body-of-the-land 
is protracted, the next thing to be done is 
to lay down the off- ſets and in- ſets of each 
reſpective ſtation, which is done much af- 
ter the ſame manner that they are taken on 
the land. With the ſcale on the edge of 
your protractor, mark off the different di- 
ſtances on each ſtation, that the off-ſets or 
in-ſets were taken at. From each mark 
lay down the length of its reſpective off-ſet 
or in- ſet, at right angles to the ſtation, as 
they were taken in the field. Join the ex- 
treme ends of theſe off- ſets and in- ſets, 
by lines drawn from one to to'ther, and 
pou will have a true Figure or Map of the 

ounds of the land. 

Suppoſe you were to lay down the off- 
ſets on the third ſtation (lee fig. 5. and the 
foregoing field-notes) at the beginning 
lay down ro links in-ſet; at 7 chains you 


have nothing, the ſtation croſſing the bounds 


at that point; at 15 chains 20 links, lay 
down 30 links off, and 2 chains 20 links 


off ; 
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off; at 21 chains lay down 2 chains of; 
at 33 chains 15 links off; and at 36 chains 
40 links you have nothing, the ſtation end- 
ing exactly on the bounds. Join theſe 
points, and you have the bounds adjacent 
to that ſtation; and ſo of any other ſta- 
tion. 
When your ſcale is 40 to the inch, you 
muſt reckon every ſmall diviſion on the 
rotractor a two- pole chain, and every five 
links will be a tenth thereof: For a ſcale 
of 20 reckon every 25 links, or half chain, 
a ſmall diviſion on the ſcale, and every two 
links and an half, will be a tenth thereof. 
If you would reckon every 10 links a ſmall 
diviſion, or every four-pole chain a large 
diviſion, on the protractor, every inch then 
on the ſcale would repreſent 8 perches. 
When you have the rough draft finiſh- 
ed, you may transfer it on clean paper, 
ed tes or vellum, or whatever you de- 
ſign to make a fair map on, by fixing it 
under the rough draft and pricking thro' 
both, with your protracting pin, at every 
angular point in the bounds of the rough 
draft: Join theſe pricks on the clean pa- 
per, with lines from one to the other, and 


you ſhall have a true copy of the rough 
draft. 
PRO. 
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PROPOSITION IX. 


| PROB. 
To meaſure a Map, or to find the Content 
of a Survey by Protraction. 

There are various methods for meaſur- 
ing of maps, but the three following 
ſeems to be held in moſt eſteem by prac- 
titioners. | 

Method I. Let the map be divided 
into triangles, by white or pencelled lines; 
meaſure the baſe and perpendicular of 
each triangle, with the ſcale by which the 
map was laid down; from thence find the 
content: The contents of all the triangles 


added together, will be the content of 


the whole map. 


A ſmall field may be meaſured after this 
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manner, by diſpoling it into triangles, 


and meaſuring the baſes and perpendicu- 
lars with the chain. 

Suphoſe A B C D, fig. 7. was a field 
in the form of a Trapegium, having four 
unequal ſides; this figure is only two tri- 
angles, with one common baſe B D, call- 
ed the Diagonal: Meaſure from the point 
B in a ſtraight line towards D, when you 
come oppolite C, meaſure the perpendi- 

| | cular 


er 
cular CP, which ſuppoſe to be 5; ch., 35 l. 
or 11. 4 perches, meaſure on, until you 
come oppoſite A, then meaſure the per- 
pendicular A P, which ſuppoſe to be 3 ch. 
15 1. or 66 perches; finiſh the diagonal 
BD, which ſuppoſe to be ꝙ ch. 45 l. or 19.8 
perches. Now if each perpendicular, or 
their ſum 18.0 be multiplied by the dia- 
gonal 19.8, you will have 356.40 for 
their product; the half of which is 178 
ſquare perches, or 1A. OR. 187. the content 
of the field. 

To meaſure a Square, Rectangle, Rhom- - 
bus, or Rhomboides, (in fig. 3.) ſee the 
rules in Axiom Il but they ſeldom occur 
in practice. | 

Method IT. You muſt draw upon pa- 
per parallel lines at the diſtance of half 


Jan inch, or an inch aſunder: When your 


map is drawn thereon, that part thereof 


which is occupied between every two pa- 
rallels, you muſt convert into an oblong 
ſquare, by balance-lines at each end; and 
then you will have a number of rectangles 
or long ſquares, equal in area to the whole 
map, whoſe breadths are all equal; and 
their different lengths and contents, may 
be found by the ſcale you laid the map 


down by: But there are ſcales peculiar to 
. this 
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this method, called the Scale of Acres ot 
Computing-ſcale, to which applying the 
length of each rectangle, you have its con- 
tent at once 1n acres and parts. 


q 


Method III. If you would divide you 
paper into Square Inches, or Square half 
Inches, by drawing two ſets of parallel, 
at right angles to each other, and then 
protract your map upon this chequered 
paper; you may come at the content of 
the map, by reckoning the number of 
ſquares contained therein. If you pro- 


tract by a ſcale of 40 51 — in an inch, 


then every Square Inch will be 40x40 = 
1600 perches or ten ic; if your ſcale 
be 20, then every Spuare-inch will be 
only 400 perches or 24. 28. If the 
{quares be only ſquare half inches, then 


each will contain only the fourth part 


of the ſquare inch. There is uſually made} 


a /quare Inch-horn, and that divided into 
100 little ſquares: By this inch-horn you 
are to meaſure thoſe parts of ſquares, that 
may be broken, by the bounds of the map 
paſting thro' them. 

The two laſt methods may as well be 
uſed after the off-ſets are put to the map 
as before, My deſign was not to enlarge 
upon theſe methods of protraction, ſo : 

mu 
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muſt refer the reader to other authors who 
treats more fully of them: But I ſhall 
here give the deſcription of an inſtrument 
by which we can meaſure a map in a 
moment or two, ſurpriſingly near the 
truth. 

I got a piece of good glaſs, about 
eight or nine inches long, and fix or 
ſeven inches broad, divided into ſmall ob- 
long ſquares, of eight tenths of an inch 
by five, like unto fig. 10. 

By laying this inſtrument (which I think 
may be called a Computor upon a map, 
"I you can tell with very few figures, ſome- 
- times with the eye only, how many ſquares 
e are contained in the map, and conſe- 
e quently how many acres. When the map 

is laid down by a ſcale of 20 perches in 
ian inch, then each ſquare will be 16 
"If perches by 10, or one acre; when the ſcale 
is 40, then each ſquare will be 32 perches 
' by 20, or four acres; if the ſcale was 80, 
then each ſquare would contain 16 acres: 

By knowing the ſcale, and the ſize of each 

ſquare, it's eaſy to determine how much of 

the map each will cover; if the ſcale be 
10 to the inch, then the above ſquares 
will each cover 8 perches long, and 5 


broad of the map, which is 40 ſquare 
perches 


e 
perches or one rood: And ſo of any other 
ſized ſquares; tho' I think the above i; 
the beſt ſize for this inſtrument. 

All the intire ſquares within ſide the 
map, may be reckoned and ſet down with 
the pen, and the broken acres may be 
computed or balanced with the eye, va- 
rious ways: Or the whole map, may 
by balancing with the eye, be found 
equal to a parallelogram of acres, and then 
the content may be diſcovered in the mind 
without making one figure. 


This inſtrument would be uſeful to 


Surveyors in finding out a groſs error; 
and 1t may be uſed either before or after 
the off- ſets are protracted. I laid it on 
the map without the ofi-ſets, drawn 
from the field-notes already given, at 20 
per inch, and in a haſty manner found 
the content thus: | 
81.0 


0.9 
155 


2.0 


99.4 Acres. 


It would likewiſe be uſeful to gentle- 
men or others, not very well {killd in 
ſurveying, to meaſure a map or part of a 

map, 
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map, that they were willing to know the 
content of nearly, without making an 
actual ſurvey. It is very eaſily uſed; by 
ſhifting it backwards and forwards, there 
muſt be as many lines of the map made 
to coincide with theſe on the Gla/, as is 
poſſible: But a few trials, in meaſuring 
a map, will be more inſtructive than a 
whole chapter of directions. | 

Tt appears that there might be an inſtru- 
ment contrived, ſomewhat of this nature, 
which by looking through it, would diſ- 


cover the content of a piece of ground, pret- 


ty near the truth, eſpecially a plain or level 
piece of ground; but we ſhall paſs this by. 

If the large ſquares were divided into 
ſmaller ones, and the lines diſtinguiſhed 
by different colours, this inſtrument 
might be uſed as the ſcale of acres: The 


{ ſpaces betwixt their parallels might be 


numbered, and their contents computed 
in acres and parts, which added up toge- 
ther, will give the content of the whole 
map. Glaſs is better for this inſtrument 
than horn; for it can be made larger, 
and will keep the paper vaſtly better on a 
flat than horn would : But when the 
map is larger than the inſtrument, it then 
may be meaſured by two or more ' ope- 

| I rations, 
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rations. -I would not here be underſtood 
but that the deſign of this inſtrument 
was only to diſcover the content of a 
ſurvey in a curſory manner; nor are thoſe 
other mechanical methods, tho' ſome- 
what ſuperior to this, without their con- 
ſtant inaccuracies: But, from theſe, we 
| ſhall now pals to thoſe methods of Carcy- 
LATION, by which we can come at the 
content of any piece or parcel of land, 
without any mechanical operation what- 
ſoever; but what cannot be avoided, 
that is, the taking the field- notes, or 
Dimenſions of the ground: Methods by 
which, if theſe dimenſions be once taken 
with care and exactneſs, we can attain this 
content required, by an arithmetical opera- 
tion of figures, to the greateſt nicety poſſible. 


PROPOSITION X. 


PAO 8: -: 

The Bearing and Length of a Station, be- 

ing given to find the Difference of Lati- 

tude and Departure. 

' Tſhall not here enlarge upon the different 
inſtrumental methods there are or may be 
for anſwering this problem; for in my opini- 
on, inſtrumental calculations are too much 
5 a in 
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in vogue already amongſt Surveyors. The 
uſe of the tables, which writers has here- 
tofore given us for this purpoſe, and is 
held in moſt eſteem, do ſcarcely differ 
any thing, from the common trigonome- 
trical calculations, which indeed are very 
tedious and troubleſome: This has indu- 
ced me to make the following Tables of 
Difference of Latitude and Departure, 
to the deſcription and ule of which, in 
anſwering this problem, I ſhall intirely 
confine myſelf. 


The Deſcription and Uſe of the Tables. 


In the firſt column of theſe tables is to 
be found, the length of the given ſtation 
in two pole-chains, from 6 to 50. The 
bearings with their complements, are to be 
found along the top of each page; and in 


the common angle of meeting, may be 


found the difference of latitude and de- 
parture. The number found under the 
Bearing is the difference of latitude, and 
is the northing or ſouthing of the ſtation: 
But the number found under the Comple- 
ment of the bearing, is the departure, and 
ſo muſt be the eaſting or weſting of the 


ſtation. The bearings as may be ſeen, 
are 
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are ſet down 1n degrees and quarters of de- 


grees. Tho' I choſe to ſet down the 
lengths of Rations in the firſt column, in 
two pole-chains, yet the difference of Ia 
titudes and departures are in four pole- 
chains, or links. Take the following ex- 
amples to illuſtrate their uſe more fully, 


EAM LE I. 
When the length of the ſtation is an 


exact number of Wan chains: ſup- 
poſe 41 chains and the bearing to be 
ſouth eaſt 7 14 degrees. 

Look for 71: degrees on the top of the 
page, and for 41 chains in the firſt column, 
and in the common angle of meeting 
you'll find 6.51, which is the difference of 
latitude or ſouthing of the ſtation; and 
the next number to it, under 181 degrees, 


the complement of the bearing, you will 


find 19.45 for the departure, and is the 


eaſting of the ſtation in four pole chains 
and links. 


ExAMPLE II. 


When the ſtation conſiſts of chains 


and links: Suppoſe the ſtation N. W. $} 
26 chains 11 links. 


As 
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As the numbers in the firſt column are 
two pole-chains, and 1s double the num- 


ber of four pole-chains, contained in any 


. Mſtation; ſo if you are to find the differ- 
- ence of latitude and departure for any 
wall number of links, you muſt find a 


| 


number double to the given number of 
links in the firſt column; and oppoſite to 
it in the ſame line under the given angles 
you will find the difference of latitude and 
departure in links only, and decimals of 
links. To find the difference of latitude 
and departure for the above ſtation; firſt 
find 84 the bearing or angle along the top 
of the pages, and then find 26 chains in 
the firſt column, and in the angle of meet- 
ing you have 12.58, but as there are 11 
odd links, you muſt find its double (2 2) in 


the firſt column; and in the ſame line un- 


der 81 you'll find 10.87, or nearly 11 links, 


which added in your mind to 12.85, you 
then may write down the ſum 12.96, which 
is the difference of latitude for the whole 
ſtation. If you add 1.67 links, which you 
may call two links, found under the com- 
plement of the angle, and oppolite 22, 
and is the departure of the 11 odd links: 
I ſay, if you add theſe two links to 1.98 


chains, the departure of 26 two pole- 
| chains, 


1 1 
chains, found next 12.85, you will have 
2.00 chains for the whole departure. 

When the number of odd links exceed; 
2 5, the double cannot be found in the fir 
column, you muſtthen take the number of 
links from 50, the links ina two-pole chain, 
and the difference of latitude and depar- 
ture for the remainder, taken from the dif- 
ference of latitude and departure of the 
number of chains next greater than the 
length of the ſtation, will be the differ- 
ence of latitude and departure for the 
whole ſtation----Suppole the ſtation N. W. 
36; 29ch. 33 links. Which wants only 1 
links of 30 chains. Then 


D. L. Dep. 
pn = _ And under 369 and com-) 12.10—8.87 
os x 8 > * & plement you'll find 14—.10 


The difference of latitude and departure for the whole is 11.96—8. 7 


Or if the lengths of ſtations was ſtill 
taken in fwo- pole chains and tenths; that 
is, at every 5 links, then this operation 
might be always done by addition; which 
method I would recommend, leſt uſing 
addition and ſubtraction thro' the tables, 
might ſome times be a means of introduce- 


ing miſtakes: and there are very few, ſta- 
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ions, except the laſt, or cloſing ſtation, 
but what may be made to conſiſt of an 
xact number of two-pole chains, by conti- 
nuing out the ſtation line beyond the man 
ho ſtands for a ſtation mark, to the end 
of the chain; or the ſtation may be made 
to end at an even chain before you come up 
tothe mark. Either of theſe may be prac- 
tiled without any ſenſible error, when the 
ſation 1s chained fair. Tho' I think there 
need not be much pains taken abroad to 
make the ſtations conſiſt of a number of 
chains, fince it's ſo eaſy to find by theſe ta- 
bles, the difference of latitude and depar- 
ture for chains and links, and that without 
making a figure; or even to half links either, 
for every odd number in the firſt column, 
is the double of another, having an odd 
half link: So if you were to find the 
difference of. latitude and departure for 
14 links, and at any bearing, look for 
29, the double of 14, and under the bear- 
ing given, you will find the difference of 
latitude and departure; and ſo for any 
other number having an odd half link. 
But there is hardly any neceſſity for this, it 
being nice enough to take the lengths of 
ſtations, to links only. If theſe odd num- 


bers be conſidered as chains, we can, by 
half- 


72.0 
halfing their difference of latitude and de. 
parture, find the difference of latitude andſſr 
departure for any number of chains and [ 

| 


half chains up to 24:, the double of which 

is 49, the greateſt odd number found inf 
the firſt column. ? [2 
Example. Suppoſe the ftation S. E. 9 
degrees, 16: chains, or 16 chains a 5 links; 
find 33 in the firſt column, the double of 
161, and half (16.30) its difference of lati- 
tude under 9 degrees, will be 8.5, the 
ſouthing of 16: chains, and half (2.58) the 
departure, for 33 chains will be 1.29, the 
eaſting of this ſtation of 164 chains; and 
ſo of any other ſtation of chains and half 
chains to 24;. Theſe are the chief ex- 
amples, tho' ſometimes the following may 
occur. o 1090D © 


ExAMPLE III. 


When the length of the ſtation is not 
to be found in the firſt column, but 1s 
leſs than 6, or greater than 5o chains: Then 
let the right hand figure of each number 
in the firſt column, be ſuppoſed to be point- 
ed off for a decimal, the numbers then 
will be chains, and tenths of chains, and 


ſo the difference of latitude and any 
| or 
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for chains and tenths of chains under 6, 


may be found by only e the decimal 
points. Suppoſe the ſtation was S. E. 74 
4ch. 15 li. or 4.3 chains, (for every 5 links 
is a tenth of a two- pole chain.) Look for 
4-3, or 43 in the firſt column, and under 
74 degrees you will find 0.59 links for the 


difference of latitude, and next to it you 


will find 2.07 for the departure, hy remov- 
ing the decimal points. The figure 6, the 
firſt in the column may be fix tenths of a 
chain, or 30 links, and 50 the laſt, will be 
by pointing off the o, be five chains; and 
ſo of all the intermediate numbers. When 
the length of the ſtation is above 50 chains, 
and an even number, then the latitude and 
departure of half the length found in the 
firft enlumn, being doubled, will give the 


| difference of latitude and departure of the 
| whole ſtation: Suppoſe the ſtation S. W. 


771 66 chains. 

Then you will find in the D.L. Dep. 
tables for 33 chains = - 3.50---16.13 

Which multiplied in ma 4 
mind by - 


Will give for 66 chains 7.00--32.26 
wy” But 
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But when the length of the ſtation is an 
odd number of chains, the difference of 
latitude and departure is found by adding 
together in your mind, thoſe of the two 
numbers, found together in the firſt co- 
lumn, which make up the length of the 
ſtation when added: Suppoſe the length 
67 chains, the bearing as 1n the laſt exam- 
ple. Then 5 


. | D.L. Dep. 
Oppoſite - 33 3.50—16.13 
Oppoſite - ; Chains you will find | +61—i06a 

And by adding la AA 7 .11—32.74 
you will have fork 67 air — b 


SCHOLIUM I. 


After the ſame manner by theſe tables, 
having the length of a ſtation along the ſlant 
of a hill, and the elevation thereof above 
the horizon, (which may be found by ob- 
ſervation,) we may find the horizontal 
length of the ſtation. Suppoſe the length 
of the ſtation to be 27 chains, and its ele- 
vation, or declivity, on the fide of the hill, 
to be 14 degrees, 'then under 14 degrees, 
and oppoſite 27 chains, you will find 
I 3,10, for the horizontal length of the ſta- 


tion; and the number 3.26 next to it, un- 
der 


r 
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der the angle's complement will be the 
perpindicular height thereof. | 
_- SCHOLIUM II. 

If there was an inſtrument ſo nicely 
made as to give the true quantity of an 
angle in the field to half a quarter of a 
degree, the difference of latitudes and de- 
partures of ſtations, whoſe bearings were 
taken by ſuch an inſtrument, could be 
found by theſe tables, and that too, I may 
ſay, by inſpection only, thus: Find the 
two angles next each other in the tables, 
differing one-fourth of a degree, to which 
the given angle ſhall be an arithmetical 
mean; then an arithmetical mean be- 
tween the difference of latitude under theſe 
angles at the given length, ſhall be the 
difference of latitude for the given angle, 
to half a quarter of a degree, The ſame 
may be ſaid of the departure. | 

Example: Suppoſe the ſtation S. E. 71 
degrees, a quarter and an half, or 71 f. 
degrees, 41 chains. Now oppoſite 41 
chains, and under 71+ you will find 6.59, 
and under 711, 6.51 ; a mean between theſe 
numbers, which is 685, will be the dif- 


ference of latitude; and the departure 
you 
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you will find to be 19.43, which is a mean 
between 19.41 the departure to 71 and 
19.45 the departure to 711. 

When I ſpeak above of the nice make 
of an inſtrument, I do not mean to doubt 
that an inſtrument could be made or di- 
vided in ſuch a manner as to ſtrike out to 
the eye, the cucle into parts of half quar- 
ters of degrees; inſtead of that, I do be- 
lieve an inſtrument could be, and 1s com- 
monly made, that would ſhew every two 
or three minutes of a degree "ay diſtinctly, 
by a Monius for that purpoſe. 
is, after all, from the whole ſtructure of the 
inſtrument, whether the quantity obſerv- 
ed will be within half a quarter of a degree 
of the true and eact quantity of the an- 
gle. To find how much the general run 
of inſtruments do vary from the truth in 
taking the quantity of angles, it would 
be neceſſary to meaſure one and the ſame 
angle by ſeveral and various inſtruments, 
and even by different hands; for it is not 
unfrequently the caſe for two Surveyors to 


differ about the quantity of an angle, 


obſerved at the ſame time and by the ſame 


inſtrument; eſpecially a Circumferenter. 


But all the inacenracies ariſing from prac- 
- tice, which in ſome meaſure cannot be 
| avoided, 


ut the caſe 


a —— Mi. — 2 


; 
| 
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avoided, the judicious Pra@titioner will 
eaſily correct and amend, in fitting 
and preparing his work for calculation; 
which in effect is nothing but the altera- 
tion of the Bearings and Lengths of the 
Stations, ſo as to make them as nearly 
mathematically true as is poſhble. To 
advance rules for that purpoſe, ſhall be 
our next _— and for the foundation 
of which, we ſhall firſt lay down the two 
following Lemmas. 


LEM MA I. 


In taking an angle in the field, what- 
ever be the ſmall diviſions of a cirele, that 
the angle is taken to, there may be an et- 
ror of half one of thoſe diviſions, undet 
or over the true quantity of the angle, 
ſuppoſing the inſtrument by which it is 
taken, exactly right and truly graduated. 

This needeth no demonſtration : ,; | 

Surveyors in taking the quantity of 
their angles, generally take them no nicer 
than to quarters of degrees; hence there 
may be an error of half a quarter of a 
degree under or over the true quantity _ 
of the angle: Beſides theſe errors, there 


may 


9 
oy 
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may errors ariſe from the ſtructure of the 
inſtrument; for it cannot be ſuppoſed 
that any inſtrument, finiſh'd by the niceſt 
hand, can be mathematically true; and 
when thoſe inſtrumental errors, tho' ſmall, 
joins: with thoſe from obſervation, they 
may make an error ſomewhat conſſder- 
able. It is true, they ſometimes may 
deſtroy each other, and then the angle 
obſerved, may be ſaid to be the true one, 


Leuna II. 


In meaſuring the lengths of lines in the 
fields, there may be an error committed of 
half a link in every ten chains or twenty 
perches, ſuppoſing it to be meaſured with 
common . and exactneſs. „ 


4 


"This is 1 ene by experiments. 
To find out what error might be com- 


| teat in chaining the length of a ſtation, 


I have made ſeveral trials, by meaſuring 


the ſame. lines over and over, and that in 
different kinds of ground; and I am ſatis- 


fied that half a link may be allowed, for 


an error in every ten chains or twenty 


perches, and that in tolerable good chain- 


ing; though I muſt own, in very nice 
cChain- 
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chaining, in very even ground, the errors 
committed are not worth ſpeaking - of: 
But I am afraid that too little of ſuch 
chaining is practiſed in common by Sur- 
veyors; and that there is more chaining 
done, that ought to have a link or even 
more, allow'd for an error in every ten 
chains, than is otherwiſe. It is very eaſily 
to err an inch in laying down a chain, 
without great care; and careleſs chaining 
commonly makes the ſtations of a ſurvey 
contain more than they ought, and the 
area too, the chain being moſtly keptſlac, 
and ſtill varied to and fro from a right 
line. Theſe being premiſed and allowed 
of, we ſhall come to the following proper 
ſition, WT 


PROPOSITION XI. 


PROB. 


To fd what may be the 2 in the 
Difference of, Tas tude, and ' Departure 


of a given Station, ariſing from the In- 


accuracy of Prattice. 


Let the right-angled 1. 2 A B D, 
(fig. g.) repreſent a ſtation AB, with its 


difference of latitude and erke, If 
the 
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the angle A be the bearing, thenwill the leg 
AD be the difference of latitude, and the 
leg B D the departure; but if the angle 
at B be the bearing, then will the leg BD 
be the difference of latitude, and DA the 
departure. Let the ſmall angle B A b, re- 
preſent the error committed in taking the 
bearing, which may amount to half a quar- 
ter of a degree, or 71 minutes (by Lem. I.); 
and the ſmall part Be, or E b the error 
committed in chaining in proportion to the 
whole line AB, or Ae; as 0.5 is to 5.00, 
(by Lem. II.) and let e a, bd, and Ec be 
drawn parallel to B D, and Bno, and res, 
parallel to D A. wot 
Caſe I. Supoſe AB to be the true bear- 
ing and length of a ſtation, and A b the 
ſame, found by obſervation. 

Now it's plain, that inftead of the trian- 
gle ABD, we ſhall have by obſervation 
the triangle Abd, fo that there is as error 
of the quantity nb, by which the leg BD 
is encreafed, and an error of the quantity 
Bn, by which the leg AD is decreafed: 
and the contrary may be ſappoſed, if Ab 
be the true diftance and bearing, and AB 
that found by obfervation: But when the 

angle at A is very ſmall, Dd may be fup- 
poſed equal to 00) jou 
| ale 


8 ee FI * 1 


— 42 TP —_ ws. 
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Caſe II. Suppoſe the true length and 
bearing of a ſtation to be Ae, and that 
tound by meaſurement to be A B, the bear- 
ing exact. | | 

Now it's plain that the leg ea is in- 
creaſed by the error, r B, and that the leg 
Aa increaſed by the error r ¶ or a D, and 
the quantities, or errors by which each leg 
is increaſed, are in proportion to the legs 
themſelves, that 2 37250 :re: Aa, and as 
B e is to Ae. Bla 

Caſe III. Suppoſe Ae, the true bearing 


and length of a ſtation, and Ab the ſame, 


found by obſervation. This ſuppoſes a 
compound error, both in chaining and 
bearing, and that the error in the bear- 
ing, increaſes the ſmalleſt angle in reſpect 
of the bearing and its complement. Here 
we may ſee that whilſt the leg Aa is in- 
cr to AD by the error in chaining, as 
in the laſt caſe, it ſhall at the ſame time 
be brought back to Ad by the error in the 
bearing, as in Caſe I. Therefore the leg 
A a will be increaſed by the quantity re— 
Bn, or decreaſed by the quantity B nx e; 
but re is greater than B n, when the angle 
at A is ſmall; and Bn is greater than re, 
when the angle is near 45 degrees; for 
they become equal when the angle is about 


L 25 de- 


2 
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25 degrees: but at the ſame time the leg 
ea will be increaſed to d b, by the error 
bsFn+Br. 1 5 

Caſe IV. Suppoſe A E the true diſtance 
and bearing, and AB the ſame, found by 
obſervation; this ſuppoſes the error in the 
bearing to decreaſe the ſmalleſt angle. 


Nov it is evident that the longer leg Ac, 


is increaſed by the error Bo, or Dc, and 
the ſhorter leg decreaſed by the error Eo. 
But Bo=B n+: e, (for re=n o) and E On 
—Br. _ f 


Theſe errors are eaſily found in num- 


bers by the following tables, for a ſtation 


of any given length and bearing. The 


errors for Caſe I. is found by conſidering 


Scholium II. to Prop. X. and for Caſe II. 
by Example II. to ſame Prop. by finding 
the difference of latitude and departure for 
(Be) the error in the chaining. The com- 


pound errors for Caſe III. and IV. are found 


from theſe. And theſe errors, both ſimple 
and compound, for the ſame angle, are 
proportional to the lengths of the ſtati- 


Here 


placed. 


BAb=4 Deg. Error 
in Bearing. 


bn = 
Bn = 


— 


Br = 


re= 


bs=(bn+Br) 
ad=(Bnore) 


'Eo=(bn—Br) 


d 
2 
88 
3.2 
0.0 
o. o 
1.5 
3.2 
1.5 
3-2 
1.3 


Bo=(B n+r e) | a 


2 
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Here followeth a table of errors in links 
and decimals, according to the foregoing 
Lemmas for a ſtation of 30 two-pole 
chains, and for the different angles and 
their complements, under which thay: are 


23 


67 


3-0 
1.4 


0.6 
I.4 
3.6 
0.0 


2.4 


2.8 


3053 


Be 1.8 Links Error 
in Chaining. 


uy 


ie JG 


Caſe 
Ti 


— CCCIFINN 


Caſe 
III. 


Er. in ſhorter leg 
Er. in longer leg 


Er. in ſhorter | 


4 


. in longer leg 


3“ Er. in ſhorter leg 
Er. in longer 145] W. 


CORROLLARY J. 


From hence we may draw the following 
rules for altering the legs of ſtations in cor- 


recting of ſurveys. 


RuLe I. 


When the bearing, or angle, is either 
or when the difference of 
latitude aud departure are found in the 


great or ſmall ; 


be- 


. 
beginning of the tables, then the ſhorteſt 
leg may be increafed or decreaſed by any 
quantity, not greater than 3.2 links, and 


the longeſt leg increaſed by any quantity 
not greater than 1. 5, or rather two links, 


RLE II. 


When the latitude and departure is 
found about the middle of the tables, or 
when the angle is about 20 degrees under 
or over 45 degrees, then the ſhorteſt leg 
may be increaſed by any quantity not greater 
than 3.6, or rather four links, and the 
longeſt leg left unalter d, which is when 
the- error in the bearing increaſeth the 
angle oppoſite the ſmalleſt ſide: But when 
the contrary, the longer leg may be in- 
creaſed by any quantity not greater than 
3 links, and the ſhorter leg decreaſed 
Dy 2 links, | 


RuLs III. 


When the difference of latitude and de- 
parture is found in the latter part of the 
tables, or when the bearing is about 45 
degrees, then either of the legs (they be- 
ing nearly equal) may be increaſed or de- 


creaſed by any quantity not greater than 
three 


nm . 


2 

three links, and the other leg by r. 4 link : 

But when one leg is increaſed, the other 

muſt be decreaſed. 

N. B. The numbers or errors in theſe rules, 
are for ſtations of 30 two-pole chains: 
But they can be eaſily changed to any 
other length, by altering them in the 
ſame proportion, as is the ſtations. 
Theſe rules ſuppoſeth that the chaining 

makes the length of a ſtation always more 

than truth, when errors are committed, 
which in my opinion is generally the caſe. 

But when a Surveyor hath reaſon to think 

otherwiſe, he may alter the rules to his 

opinion, not only in reſpect to this point, 
but in reſpect of the quantity of the er- 


OTS. 


CORROLLARV II. 


From what has been faid, we may ſee 
the abfurdity of thoſe who would be for 
taking the lengths of ſtations, or their dif- 
ference of latitudes and departures to half 
links, or decimals; when perhaps at the 
ſame time, they are not within three or 
four Iinks of the truth: and this was 
the reaſon why I did not run out the 


following tables to decimals of links; for | 
it's 
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it's abſolutely needleſs, to retain decimals 
in latitudes and departures of ſtations, 
until-the angles can be taked vaſtly more 
nice than is done in the preſent practice. 


PROPOSITION XII. 
THEOREM. 


In any Survey, or Piece of Ground laid 


out into Stations, all the Northings taken to- 
gether, are equal to all the Southings; and 
all the Eaſtings taken together, are equal to 


all the Meſtings. 


This is evident from the gth and 18th 
definitions. 


By this Prop. we come to judge of the 
correctneſs of a ſurvey, or whether there 
was any error, or miſtake committed in 

taking the field-notes: For if the ſum of 
the northings, be equal to the ſum of the 
ſouthings, and the ſum of the eaſtings equal 
to the ſum of the weſtings: we conclude 
the work is right. And for fact, if the 
fiield- notes of a ſurvey could be taken ma- 
thematically true, theſe numbers would al- 
ways exactly agree. But from what has 
been laid down in the foregoing Prop. 
we 


in ft 


CF 

we need not wonder why theſe numbers ſo 
frequently diſagree, as they do almoſt in 
every ſurvey, though taken with the ut- 
moſt care and exactneſs. "Theſe diſagree- 
ments muſt be adjuſted, and the above 
mentioned ſums made equal, before the 
work is fit to be calculated; and this is 
performed by altering the difference of la- 
titude and departure, of ſome of the ſta- 
tions according to the rules given for that 
purpoſe. The Surveyor muſt well conſider 
in which of the ſtations, and by which of 
the rules, he is to correct, /0 that the afore- 
ſaig ſums ſhall become equal by ſuch cor- 
reckion. It requires ſome judgment to cor- 
rect a ſurvey properly; about this I have 
heard many complaints, nor have I met 


with any method as yet, that was founded 


in geometrical reaſoning. Some Surveyors 
I have ſeen correct their work all-in one 
ſtation: others dividing the errors amongſt 
all the ſtations equally, and without di- 
ſtinction. But the ſkilful Surveyor willcon- 
ſider his ſtations, both in reſpect of their 
lengths, and quantity of their angles: and 
will likewiſe conſider which was taken with 
moſt accuracy ; ſo that he may know which 


he ſhall corre& his work for, errors com- 


mitted in bearings or chainings. Tho' te 
wor 
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work itſelf will in a great meaſure ſhew that, 
for if the two greateſt of the aforementi- 
oned ſums, diſagree more than the two 
ſmalleſt, and the diſagreement not very 
conſiderable, then of courſe the work muſt 
be corrected for errors committed in the 
chaining; but if the two greateſt ſums 
come near each other, whilſt the two 
ſmalleſt ſums differ conſiderably, then the 
work muſt be corrected for errors commuted 
in the bearings, and that in ſtations with 
ſmall angles: though the errors are gene- 
rally compounded of both, but moſt con- 
ſiderably in the bearings. Hence the two 
ſmalleſt ſums, or I may ſay the two ſhorter 
ſides of the circumſcribing Parallelogram, 
ought to differ more than the two larger, 
(which is commonly the caſe,) for the 
{ſmalleſt ſums, or ſides are made up of the 
ſhorter legs of each ſtation, and the ſhorter 
leg in a right angle triangle, always ſuffers 
a greater change than the longer leg, by 
the leaſt alteration in either of the 560 
angles. | ; | 


Take 
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Take the following. E XA.M PLES. 


ExAMPLE I. 
As i in the Field-Notes already given. 


*| The N. 8. E a | The N. S. E. and W. 
8 found in the Tables. | correfted. - 
St. N. 8. E. . N 8. E. j 
255 0.09 | 10.00 | - - - - ---- | 0.10 | 10.00 | - -- - 
---- | 6-51] 19445 ]- ===] ]----1 6:55 | 19-45 [===> 
| ----| 5:45 | 17:57 [--=- [[ 5:50] 17:57 þ-- => 


- --- | 19.90 |----| 6.37 E 19.99 |---- | 6.38 

00 42 — ' 32.25 6.94 22285 — 132.25 
15.68 |------- -] 2:33 208 — 14 —— 1 9:33 
eee 
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| | OA + WH 

= 

8 
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| 32-11 ] 31:95 | 47-97 [| 47-95 | | 32-05 | 32-95 | 47-90 | 47-96 
Exuete II. 

1 Wafer 8.75 — 4 1 771 4.87 Bug |--+» 
2|----| 5-08 ]Þ----| 0.48 — 1 0.46 
$12 = ci} 3-54 | $9340 715 6-08 15-77 
4|----| 6-57 |----| 2.424 ----| 2.41 
1 * 789 1.3012 — 14 1 1.311— 
6 3-93 u 17.571] 3. An:. 
71 7.984 —— 952025 | l 
8 9-42 ke . 2:46 4, 5 155 44 - 
9], 6:76 ]----] 1.33]4---]'} 6.76] [1.84 ]---- 
e eee [gg [onns 


bor; 27-93 | 22-85 | 22-93 | 1 27-97 | 7% 
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"The four fic colimns ? in each 22 5 


e caſtings, and weſtings of their 
reſpegtiye ſtations. . | 99 1 ether four 8 | 
lumps mark d N. S.. W. in each Rasch 
ple contain "theſe numb ers corrected accord- 
0G! to the Rules given is in the foregoing Pro- 


M © poſition. 


— 
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poſition. In the firſt Example the ſum 


of the northings is 32.11, and the ſum of 


the ſouthings 31.95, hence theſe ſums, 
which are leſs than the ſums of the eaſt- 


ings, or weſtings, differ 16 links, whilſt 


the other ſums differ only 2 links, there- 
fore the corrections ought to be made in the 


bearings, and that too in ſtations having 


{mall angles. 
When the ſums of the northings and 


ſouthings, or eaſtings and weſtings differ 


ſo much, that the difference cannot be 
made up by a correction according to 
the foregoing Rules, it muſt be ſuppoſed 
there was ſome miſtake or other. committed 
in taking of the field-notes. To help to 
diſcover which, I have already laid down 
Rules in the methods of protraction, and 
it will be much more 555 and cafy for 
beginners to find out a miſtake thereby, 


than in the methods of calculation. If 


there be a, miſtake committed of a chain, 
or ſo, in any ſtation that hath s a ij igh, of 
low bearing; then one fide of ny work 
ſhall cloſe, or agree, prett well, whilſt the 


other fi re” widely: pot if the like 


miſtake be committed! in any Ration, whoſe 
bearing is near 45 degrees, then both ſides 


of JE: — ſhall nearly differ equally 
alike. 
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alike, In this caſe the Surveyor is to find 


the difference of the northings and ſouth- 
ings, and difference of the eaſtings and 
weſtings, and whatever ſtation hath its dif- 
ference of latitude, and its departure near- 
ly in the ſame proportion of the above 
differences, (allowing for the common in- 
accuracies of practice) a correction muſt 
be made in that ſtation, by adding a chain 
thereto, or taking a chain therefrom, which 
ever ſhall make a cloſure in the work, 
though it ſometimes may happen that a 
ſurvey ſhall have two, or more ſtations, in 
either of which a correction may be made 
for a cloſure ; and to know which ſtation 
muſt be corrected, either the memory of 
the Surveyor and Chain-man, ora ſecond. 
meaſurement can only determine. But if 
there can be no ſtation found that will make 
the work cloſe by the alteration of a chain, 
(which is the moſt common miſtake,) then 
the bearings muſt be examined: though it 
may be a miſcloſure compounded of more 
miſtakes than one, and to attempt cham- 
ber rules for to correct compound miſtakes, 
would certainly be a moſt ridiculous un- 
dertaking ; for even in ſingle miſtakes, the 
molt ſkillful ſhould ſcarcely give in a ſur- 
vey from a bare ſpeculative correction, 


with» _ 


921 
without firſt proving it on the ground. 


But when the work is ſo erroneous, as not 
poſſibly to admit of a correction within 


| doors, the ſtations muſt be examined over 


again, both their bearings and lengths, 


until it be diſcovered 1 in which the miſ- 


takes were committed. 
It may not be men here to obſerve, 
that a ſurvey may have ſuch hidden if 


takes as thall balance each other, as for ex- 


ample; if a ſtation ſhould be made by miſ- 
take, a chain too long, and another 
nearly parallel thereto, and in the op- 
poſite quarter, ſhould likewiſe be made 
a chain too long, then there will be a 
cloſure in the work; or an error in ſome 
2 the bearings may bave the ſame effect in 

pres K. falle clofure, So that unexperi- 
enced hands, ſhould not be too forward in 
pronouncing their work to be abſolutely 
free from miſtakes, though to all appea- 
ance it cloſes well; 


After the work is properly eorreited) | 
that is, the northings and ſouthings made 
equal, and the eaſtings and weſtings made 


equal; the work is then, and not till then, 
fit to be calculated. Though ſome Fur 
veyors, when there is not a proper clgfure 
in 7 their work, do caſt it up by what they 

TY ſome, 
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call the Four Areas : but it is very trouble- 
ſome, ungeometrical, and will not give 
the true content of the ſurvey. I fhall 
now propoſe a new method of. Calculation, 
which is different from any of theſe me- 
thods already given to the public. 


PROPOSITION XIII. 
THEOREM. 


1. 1f the Content of the angular Spaces, 
which lie between the circumſcribing Paral- 
lelogram, and the Stations of the Survey be 
talen from the Content of the circumſeribing 
Parallelogram, the Remainder will be the 

Content of the Survey. 3-0 FUE © 
2. The Contents of the angular Spaces, 
are equal to the Sum of all the dire Semi- 
rectangles, —_— the Sum of all the indi- 
rect Semi-Rectangles; that is, when the La- 
titudes of thoſe Stations, which lie between 
the Nerth and Weſt Extremes, and North 
and Faft Extremes, are meaſured from 
the extreme North; and thoſe which lis 
between the Seuth and Eaft Extremes, and 
South and Weft Extremes, are meaſured 
from the extreme South. int Ws 


Dew oN- 


| 
4 
1 


or 
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DeMONSTRATION. 


r. Let the 2 1 % % 35 6 7 
8, FD 10, reprefent the Body-of-the-land, 


tations of a ſurvey, (fig. 6.) and AB 


CD, its circumſcribing parallelogram: 


now it is evident that if the angular 


ſpaces AWI 2 NATBN4A 5 6 EB+ 


ESC DSSH WD, be taken from the 
circumſcribing parallelogram, AB CD, 


the remainder will be the map or ſurvey, 
"ye "09 i. Hy 1 6, 7, 8, 9, ro. 


2. The angular ſpace at A is equal 
to the ſemi-rectangles AWI RTR T2 


 L+LaN, which are the ſemi:rect- 


angles to the tenth, firſt, and ſecond 
ſtations. Though the firſt ſtation 1, a, 
is an indirect one in reſpect of its differ- 
ence of latitude; yet the ſemi- rectangle 
taken from the extreme north, or ſouth, 
will be direct: But if it was taken from 
the extreme eaſt or weſt, it would then 
become an indirect ſemi-rectangle. The 
angle-ſpace at B, is made up of the 
ſemi- rectangles NO 4+g56c 6E B- 
g 540, which are the ſemi-rectangles 


to the third, fifth, and fixth ſtations; 
abating that to the fourth ſtation, it 


being indirect: But if the ſemi-reQ- 
angle to this fourth ſtation was meaſured 
i 15 from 


4 q —— meds eds OA — _ kak” kwond 


YA A. BB &F 1 rr r 1 
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from the extremes eaſt or weſt, it would 
then be a direct one. The angle-ſpace 
at C is equal to the ſemirectangle to the 
ſeventh ſtation only, this ſtation reaching 
from the extreme eaſt, to the extreme 
ſouth. And the angle-ſpace at D, that is 
the figure DW 98, is made up of the 
ſemi- rectangles to the eigth and ninth ſta- 
tions, they juſt filling up the ſame ſpace, 


PROPOSITION XIV. 


P ROB. 
To find the Content of the Bady-of the-land 
of any Survey, by Calculation. 

When we once know the bearing and 
length of each ſtation in a ſurvey, we can 
find the difference of latitude and depar- ' 
ture, by the following tables, or by trigo- 
nometry, c. We ſhall now ſuppoſe the 
difference of latitude and departure of 
every ſtation in this ſurvey (fig. 6.) to be 
known in numbers, as taken from the ta- 
bles and corrected ; and let each be noted 
by the letter annexed to it in the figure: 
that is, the northing of the firſt Ration, 
viz. 2T we ſhall call a, and its caſting 
iT we ſhall call 2; the northing of the 
1 8 | ſecond 


961 


ond ſtation, 2 L let b, its eafting 
LN-y ; the ſouthing of the third tation, 
O 4=d, its caſting NO=u, and ſo of all 
the other ſtations: Then b? by the foregoing 
Propofu trons, and from the nature and pro- 
perties of the figure, the following me- 
thod for finding the content, may be de- 


duced. 
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PROBLIZN I. 


To find the greateſi extreme, North, 
South, Eaft, or Weſt. 


Alter the paper is ruled for the calculati- 
on, and the northings, ſouthings, eaſtings 
and weſtings are fixed in their proper co-— 
lumns, the next thing to be done is to 
find out the four extreme points. Mr. 
BurGH, in his method of calculation, uſes 
a Criterion, though I never ſaw it uſed: in 
practice by any Surveyor; for an experi- 
enced hand will at the firſt caſt of his eye, 
diſcover the greateſt extreme point. A few 
examples will make it eaſy; ſuppoſe the 
extreme points N. S. E. and W. in Exam- 
ple II. (page 89) were required; which 
is as complicated a figure as could be well 
met with, in reſpect of the eaſtings and 
weſtings, there being ſo many indirect ſta- 
tions therein. Firſt, as all the ſtations from 
the beginning to the 5th runs ſouth, and 


no other ſouthing ſtation after; this 5th 


ſation, or 7.90 muſt be the extreme Point 
South, and by the ſame reaſoning the roth 
ſtation, or 8. 92 will be the extreme point 
north. But for the extreme E. and W. 


you may ſee that the firſt ſtation takes you 


N a good 
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a good ways to the eaſt, and the two pre- 
ceding ſtations, the gth and roth likewiſe 
brought you eaſterly, but the ſecond ſtati- 
on brings you little back to the weſt, and 
the third ſtation brings you a good deal to 
the eaſt; but the. 4th ſtation takes you a 
again ſomewhat to the weſt, and the 5th 
again a little to the eaſt; but the 6th takes 
you off intirely to the weſt; ſo that from 
the whole, the 3d ſtation,” or 5.93 is the 
greateſt extreme eaſt. If the weſting of 
the ſecond ſtation, had been greater than 
the eaſting of the 3d, then the firſt would 
have been the extreme point; or if the eaſt- 
ing of the fifth ſtation, had been greater 
than the weſting of the 4th, then the 5th 
ſtation would have been the extreme point; 
but as they are not, the third ſation muſt 
be, And is the extreme eaſt. After this, 
it's eaſily perceived that the 8th ſtation; or 
2.46 is the extreme point weſt. If the 
eaſting of the 7th ſtation, had been great- 
er than the weſting of the 8th, then the 
th ſtation would have been the extreme 
point. By this method of reaſoning the 
extreme points N. S. E and W. in any other 
ſurvey may be found. 0 * ONE 


PROS- 
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PRO LEM II. 


To find the Latitude of each Station in 
any Survey from the extreme Points, North 
and South. 
When you have found the ſtation which 
is the greateſt extreme N. in a line with it 
write (o) in the column mark d L. N. 
which column contains the latitude of each 
ſtation from the north extreme, to the ex- 
tremes E. and W. do ſo with the extreme 
S. write (o) in a line with it in the column 
mark'd L. S. which contains the latitude of 
each ſtation from the extreme &. to the 
extremes E. ane W. Now beginning at 
each of theſe extremes N. andS. that is at 
(o) in each column of latitude, you muſt 
ſtill add the northings, and ſubtract the 
ſouthings, to find the latitude of each ſta- 
tion to the extreme point weſt; but you 
muſt ſtill add the ſouthing, and ſubtract 
the northing, to find the latitude of each 
ſtation to the extreme point eaſt, * When 
the latitude of every ſtation 1s found, and 
placed in their proper columns, the next 
thing to be done is, to add every two lati- 
tudes next each other, and put down their 
lum in a line with the latter ſtation, in the 

YI © 7. | | column 


[ x00 ] 
column mark'd L A, and each ſum, or 
number in this column 1s the length of 
a rectangle, which is double the ſemi-reQ- 
angle of each ſtation. It is no matter at 
which two latitudes you begin, ſo you 
place their ſumin aline with the latter, or 
ſucceeding ſtation: but we generally begin 
by adding the latitudes of the firſt and laſt 
ſtations together, and placing their fums in 
a line with the firſt ſtation; and then add 
the 1ſt and 2d, and place it in a line with 
the 2d, then add the 3d and 2d, then the 
4th and 3d, and fo on. When this column 
is fill'd, each number muſt be multiplied by 
its correſponding eaſting or weſting, (per 
Axiom IF) and their products, in a line, 
muſt be ſet down in the column mark d D 
8, containing the Double-ſemireftangle of 


ceeach ſtation. If the eaſting or weſting be 


direct, then its product muſt be mark d 
with the affirmative ſign []; but if it be 
indirect, then the product muſt be mark'd 
with the negative ſign [—]; and the ſum 
of all the affirmatives, abating the ſum of 
all the negatives, will be the content of the 
angular ſpaces. 


PRO U- 


ran e ren . . ͤ — ou te TD tf to ww ane md 
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PROBLEM III. 

To find the Length of the Sides of aber 

circumferibing Parallelogram. 

From the ſum either of all the northi 
or of all the ſouthings, fubtract the ſum 
of all the northings and ſouthings of thoſe 
ſtations that hath indirect difference of la- 
titude; and the remainder will be the me- 
ridional breath of the ſurvey: or one fide 
of the circumſcribing parallelogram. Like- 
wile, if from the ſum either of the eaſt- 
ings, or of the weſtings, the ſum of both 
the eaſtings and weſtings that are indirect 
therein be taken, the remainder will be the 
parallel breath if the ſurvey ; - and will be 
the other fide of the circumſcribing paral- 
lelogram. 

If the latitude of the extreme eaſt, both 
from the north and ſouth extremes; or 
either the latitude of the extreme weſt, 
both from the north and ſouth extremes be 
added together, the ſum will be the Me- 
ridional Breath; and theſe numbers found 
in their proper columns always next each 
other, if equal, will be a procy toſo much 


of the work. 


The length and bonne of ue 
ſcribing parallelogram being found in num- 
der, they muſt be multiplied together, and 


from 


983 = 


from their product the content of the an- 
gular ſpaces is to be taken, and the remain- 
der will be the content of the ſurvey (by 


Prop. XIII.) 


For a more clear idea of theſe operati- 
ons, ſee the ſoregoing algebraical explica- 
tion of this method; together with the 


[ 


102 | 


following example in numbers. 


St.] N. 


12 — 


230.28 
9.28 


9.04. 


8. 
68-75 


„r 


6.17 
1.51 
0.00 
6.78 
24-24 
37.21 


148-97 


L. N. L. S. L. A. 
| | 0.00] 5.75|+ 076.5900, 


39-51 
48.55 


D. 8. 


30. 2830.28 468.7344 


69-79 + 687.4315 
626.1066 
088.9344 
1.51 ＋7 020.2340 
6.78 ＋E 049.8330 
31.02 + 268.3230 


88.06 -|- 
7.68 J 


5.75 


Sum E. or W. 49.56 
3.80 


Indirect 


— — — — — 


61.45 — 233.5 100 
86.18 + 739.4244 


| — 


11.58 
13.40 
7.35 
8.65 


W. 
13.32 
15.48 

9.85 
7.11 


| 3-80 


8.58- - - - 


=2792.1013 49.56 [49.56 


1399.0506=angular Spaces. 


45.76=Parallel Breadth. 
54. 72 Meridional Breadth. 


— 


915 


2 


232 32932 
183904 


Seeta 


x 
A 


4 iſt 


— — 


= 2503.987222 


* 


o 
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circumſcribing Parallelogram. | 


1 


1396. 50 Content of the angular Spaces. 
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In this example it is eaſily ſeen that the 
four extremes N. S. E. W. are the 6th 1ſt 
roth and 4th ſtations reſpectively, you may 
alſo ſee that the two latitudes of he extreme 
W. 1s equal to the two latitudes of the 
extreme E. that is 6. 174 yo 5545. 97 
57 5+ a 

If you ſhould bejin * the ee 
and weſtings, and ſo proceed as you were 
directed all long with the northings and 
ſouthings, you can diſcover the content of 
the ſurvey two different ways, and ſo prove 
the work if there ſhould be an occaſion. 
In Mr. BuxGn's, method of calculation, 
the content of a ſurvey may be found four 
different ways: He takes the extreme point 
ſouth, from which he finds the latitude of 
every ſation round the whole ſurvey. Then 
the ſum of all the direct ſemi-rectangles of 
thoſe ſtations, lying north of the extremes 
eaſt and welt; abating all the indirect ones 


therein, will be the content of the area, 
or figure DW NEC D, and the ſum of 


fall = direct ſemireQangles of thoſe ſtations 


lying ſouth of the extremes E. and W. 
abating all the indirect ones therein, will be 
the content of the angular fpaces, or areas 
DWSandCES; which laſt ſum being 
taken from the former, will leave the con- 
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To practice with this method, if you 
would take the ſum of the northings or 
ſouthings, and put it over the column of 
latitudes, and then either add or ſubtra& 
the northings, and ſubtract or add the 
ſouthings ſucceſſively; but when you add 
one, you muſt ſubtract the other, and 
then you ſhall have the latitude of each 
ſtation from a parallel, whoſe diſtance 
from the beginning of the firſt ſtation, is 
equal to the northings or ſouthings; and 
alſo equal to the latitude that ſhall come 
out for the laſt ſtation, which will be a 
proof to ſo much of the work: Then 
add the two latitudes next adjoining, and 
ſo proceed as uſual. If you calculate this 
way, there will be no neceſſity to find out 
any extreme point : But then the multipli- 
cations will be vaſtly more troubleſome than 
in the common way, as the latitudes will 
be always larger numbers; but the fore- 
going new method will be much more eaſy 
in this reſpect, than either. | 4 
| We ſhall here calculate the ſecond ex- 
ample in page 89, by this way of Mr. 


Buxcn's method, as it is uſed in practice; 


and the eaſtings and weſtings, we ſhall call 
| the northings and ſouthings, &c. that is, 


we ſhall begin the calculation from them. 


O This 


[ 1064 
This way of uſing Mr. Buxcn's method, 


is the very ſame of Mr. Gigsox's two firſt 
methods, only that he uſes the half de- 
partures inſtead of whole departures. 


22.90]L. A.] E. Area. | W. Area. | E. W. 
14156 ˙ 5 — 4 180.4338 ---| 4.87 
14.6 1028.76 - 4 146.100 
8.6802 3.29 - - - 82.6795 
11.09 19.27% - - 4 129.8889 
9.78[20.87- - 4 164.8730 
27.3 837.13 144. 80700 - = = 
26,814.16 432.1968] - = - 

29.275 822.9920 
2 — 383.2920 
22. 9050. 330 448.9430 - - - 
y [22.90] 28.=Sum [1432.2322 703-9757 


703-9757 


2)728.2565 
EE A. = P. 
Content 36,41282=36 1 26 


In the practice of Mr. Buzca's method, 
there are two columns as in the above, one 
of which contains the ſemireQangles of all 
the eaſting ſtations, called the Eaft-Area, 
the other all thoſe of the weſting ſtations, 
called the J/e/t-Area; and the difference 
of theſe two columns will give the content 
required. If the latitudes be meaſured 
from a ſouthern parallel or extreme, then 
the Eaſi-Area will be the largeſt : but if 

the latitudes be taken from a northern = 
ralle 


AY Wh — A 8 Wh 


[ 107 ] : 
rallel or extreme, then the Y/Yefft-Area 
will be the largeſt, that 1s, ſuppoſing the 
land to be ſurveyed after the common 
manner, by keeping it on the right hand, 
as the Surveyor ſurrounds it. 


PROPOSITION XV. 


PROB. 


To find the Content of the Off-/ets and 
In-ſets of any Survey by Calculation. 


Let the ſum of every two ofi-lets next 
each other be taken; and the difference of 
every two diſtances on the ſtation line at 
which the off-ſets were made; and theſe 
correſponding ſums and differences being 
multiplied together, will give the double 
content of the off- ſets (per Axiom II.) 

Take the following example in calcu- 
lating the off- ſets and in- ſets to fig. 5, ſee 
the field- notes, page 40. Firſt rule four 
columns in the manner following; the firſt 
for numbring the ſtation, the ſecond for 
the ſums of every two off- ſets next adjoin- 
ing, the third for their intermediate diſtan- 
ces on the ſtation line, and the fourth for 
the products of theſe ſums and differences. 


In 


90 


n 


17.60 


[ 108 


In taking theſe numbers from the 
field book, you may begin with either 
the off- ſets or in- ſets, it's no matter 
which. In this ſurvey the firſt and ſe. 
cond ſtations hath all in- ſets; for the 
iſt ſtation add . 15 and 15 together, 
the two firſt inſets; their ſum .30 links 
ſet down in the firſt column, and their 
intermediate diſtance 7.50 ſet down in 
the ſecond column ; the two next 1n- 
ſets, that is, . 15 and [o] is. 15 links, 


Prod. 
1.2600 
6.1600 
6.9000 
0, 2850 
1.7600 
0.3000 
2+ 4000 

14-4900 
5.4000 

3.6000 
5.3100 


4-20 
2.8: 


6.00 
1.90 


1.50 
1.00 
6.30 
6. 70 
3.60 
5.90 


Off-ſets 47.8650 


and their intermediate diſtance , 1.00 ; 


[ Sen 


30 
15 
20 
35 
30 
20 
10 
40 
90 


— . i 


then the two next and laſt inſets are 
2.2500 o and 20, and their intermediate di. 
O. 1500 . 'r OC h ſt T] 
0.3000 tance is 1.50, and fo ot the reſt, The 
0.7000, Off. ſets begin at 7 two-pole chains on 
3. ooo the third, ſtation, the ſum of the two 
1.5000 firſt, that is [0] and 30, 1s.30 links, 
G. 38 .-. Þ*. . * | 
0.6500! their intermediate diſtance 4.20; the 
3.7800; ſum- of the two next off- ſets is 2.20, 


and their intermediate diſtance is 2. 80 


7,50 
1.00 
1. 50 
2.00 


7-50 
3-50 
1.50 


4.20 


Rems off-ſets 1.74675 
ate diſtance 1.90: 


In-ſets 12.9300 


the ſum of the two next is 1.15, and 
their intermediate diſtance 6.00; the 
ſum of the two next, which are the 
laſt, is. 15 links, and their intermedi- 
Thus you may go through the whole 


2)34-9350 


off-ſets and in- ſets, and find their contents as in the an- 


nexed columns. 


You muſt obſerve that though the field- 


notes are taken in two-pole chains, yet the ſums and dif- 
ferences in this calculation, is turned into four-pole 
chains, or links, which, may be done in the mind, as 
they are taking out of the field- book. And when the 
contents of the off-ſets and in- ſets are found, add the con- 
tents of the off. ſets to the body · of· the- land, and ſubtract 
the in-ſets therefrom, and then you will have the content 


of the whole ſurvey. 
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TABLES 


OF 


RIGHT-ANGLED TRIANGLES: 


- In which may be found, 


By Inſpection only, 


Difference of Latitude, and Departure, 
For any STATION, 


That may happen in the PxAc rie of 


LANPD-SURVE YING. 


3 / 


By B. N. 


— — — 


D U B LIN: 


Printed for the Aurhokx, by ALEX. M*CuLLon, 
in Henry-ſftreet, 1767. 
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Tables of Ri oht-Angled Triangles, &c. 3 
* 
EEE 
6 3.00| 5.61] 3.50 0. e 
50 0.02] 3.50 0.03] | 3.500 Oo, | 

9 7 0.02] | 4-00] 0.03 1 ood 1 22 5 
91 4.50 o. o2]J 4-50] 0.04 4-50 OT IE 
101 5.001] 0.02 5-00 | - 0.04 * 800 225 385 
11] 5.50] 0.02|| 55 0.05 5-50 om „ 
12] 6.00 0.03] | 6.00 0.05 2 IX 23 
13] 6.50] 0.03] | 6.50] 0. - 50 wo 2 
14} 7.00] o.03 ]] 7.00] 0.0 7. - _ 499] 498 
Is} 7.50] 0.03] | 7.50] 0.07] [_7. =} 30 _ 
i = 0:08 you 210 a 6.01 
ae 6.36 6.36 
18] 9.00} 0.04] |- 9.00 on 9. : on 18 * 
19] 9.50] 0.04] | 9.50] 0.0 9-50 „ jd 
2010.00 0.04] | 10.00 | 0.09] 110. n re 122 197 
2110.50 0.05| |10:50| 0.09 * 1 7-431" 7-48 
22]11.00] 0.05|| 11-00] 0.10 . , _ 1928 
23]11.50] 0.05] [11.50] 0.10] [11.5 1 4 35 
2412. 00 o. o5 12.0 0.10 Rv. 1 44 
25 12.50 0.05] [12.50] O.IT] [12. 9517975 525 
26 13.00 56130] 0.11} [13.00] o. E | 

= 4 0. 12 [13.50] o. 1809.55 9.55 
n 00] o. 1880 9.90] 9.90 
2814.00 0.06| | 14.00] 22 7 "0 L= 
2914.50 o. 0614.50 0.1 22 a ee 
3018.00 0.07] [15.00] 0.13 2 o| 222% 1856 1955 
Fenn —— 0.21 $121.31 11.31 
n 16.50 0.21} 11.67 11.67 
Re e tad I — 0.220 J 2.02 12.02 
rn — o| o. 2302.38 12.38 
30755 556 16.5% 516 — 0:23) 112-731 12773 
3618.00 0.08| | 15.00 N +432 * N 
3718.50 o. 0818.50 0.1601 50 e 4 pet 
3819.00 0.08| [19.00] 0.16 19. . — | pq des 
9 of —— 915 —— 0.26 14-14 | 14-14 
40 | 20.00 | ©. 201421 14rd 
41 |20.50| 0.09] | 20.50 * 20.50 on 0 1215 wy 
4221.00 0.09] [21.00 | 0.1 ew «2 0 
43]21.50| o. o9 |21.50| 0.19 142 an ; 500115199 
44 | 22.00] 0.10] | 22.00 | 0.19 a 07-500 | 1805 | — 
4522.50 o. 1022.50 | 0.19] 122.50 555 5 16.261626 
45 23.00 1523.00 o. 20 [23.00 ne + 5 — 
4723.50 o. 100 [23.50 | 0.20 23-50 ny 8 — 
4824.00 0.10] | 24.00 x. 0.21 44 . 22 $ „ 
„ ieee — 0. 16788 17.681 
2.222.128. 0.221 125. 33 


Tables of Right-Angled Triangles, &c. 


[89 11 1: [882 [| 88. 
3.00| 0.05 || 3.00 0.07] | 3-00. 0.08 | | 3.00 
3.50 0.06]| 3.50] 0.08|| 3-50] 0-09} 3-50 
4.00| 0.07 | | 4.00] 0.09] | 4-00] 0-101} 4.00 
4.50 0.08] 4.50 0.10] | 4-50] 0-121} 4:50 
5.00| 0.09||_ 5.00] 0.11} | $00 0.13]| 5-00 
| 5.50] 0.10] 5.50] 0.12} 5-50] 0-14] 5:50 
oo] o.10|| 6.00 o. 13 6.00] o. 16 6.00 
6.50 o. 11] 6.50 0.14]] 6.50] 0.17] 6.50 
7.00 o. 12 7.00] o. 15] 7-00 o. 18] 7.00 
7.50] 0.13] |_7-50] 0.16]] 7-50} 0:19}] 7.50] 
8.00] 0.14|| 8.00] o. 17] 8.00 0.21]} 7-99 
8.50 o. 15 8.50 0.19] 8.50] 0-22 8.49 
9.00 o. 16 9.00 o. 20] 900 0.24 8.99 
9.50 o. 17] 9.50] 0.21] | 9.50] 0-251} 9-49 
10.00] 0.17 | [10.00] 0.22 10.00] o. 261 9.99 
10.50 0.18] |10.50] 0.23] 10.49 0.281] 10.49 
11.00 0.19] |11.00] o. 2410.99 0-29] 1 10-99 
11.50 o. 200 [11.50 0.25] [11.49} 0.30] 11:49 
12.00] 0.21 | [12.00] 0.26] [11.991 0.31]1 11.99 
12.50 0.21] [12.50] 0.27] [12-49] 0-331 | 12:49 
13.00 0.22 [13.00 0.28] [12.99] 0.34|| 12-99 
13.50] «ay 13.50 0.29] [13.49] 0:35]| 13-49 
14.00| 0.24 | [14-00] 0.30] [13.99] 0-371 13:99 
14.50] 9-25 14.50| o. 3214.49 0-35]| 14-49 
I 5.00 0.26| [15.00] 0.33] [14-99] 0-39 15.99 
15.50 70.27 [15-49] 0.34] [15-49] 0-401} 15-49 
16.00] 0.28] [15.99 0.35] [15-99] 0.4211 15-99 
16.50 0.29] 16.49 0.35] [16.49] 0.43 16.49 
17.00 | 0.30] [16.99] 0.37] [16.99] 0.44}! 6.99 
17.50] 0.30] [17:49 0.38] [17.49] 0.491} 17-49 
18.00 0.31| 117-99] 0.39] [17-99] 0-47] 17-99 
18.50 0.32] [18.49] 0.40] [1 8.49] 0.48] 18.49 
19.00| 0.33] [18.99] 0.41] [18.99] 0.50 18.99 
19.50] 0.34| [19.49] 0:43] [19-49] 0-51] 19-49 
20.00 0.35 | [19-99] _0-44| [19-99 | 0:52 19.99 
20.50| 0.30] 120.49] 0.45| 120-49] 0-53 20.49 
21.00| 0.37| 129.99] 0.46] |20.99} 0.5511 20-99 
21.50] 0.37] [21-49] 0.47] [21-49] 0.561 21.49 
22.00] o. 38 [21.99 0.482199 0.57}| 21-99 
22.50 o. 3922.49 0.49] [22.49 222242 
23.00 0.40 | [22.99 0.50] [22-99 0.60|| 22.99 
23.50] 0.41 23.49 0-51} [23-49 0.611] 23.49 
24.00] 0.42 23.99 0.52] 123-99 0.63|| 23-99 
24.50| 0.431 [24-49] 0:54] [24-49] 0.0411 24-49 
| 2.o0l 0.44||24.991 o.55| 24.991 0.9511 24:99 


Tables of Right-Angled Triangles, &c. 
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O. 10 
0.12 
0.14 
0.1 5 
0.17 
0.19 
0.21 
0.23 
0.24 
0.26 
0.28 
0.30 
0.31 
0.33 
0.35 
0.37 
0.38 
0.40 
0.4.2 
0.43 
0.45 
0.47 


0.49 
0.50 


14:99 |_0.52 


0.54 
0.56 
0.57 
0.59 
0.61 
0.03 
0.65 
0.66 
0.68 
0.70 
0.71 
0.73 
0.75 
0.77 
0.78 
0.80 
0.82 
0.84 
o.85 
0.87 


| 


| 


871 
0.13 
0.15 
0.17 
0.20 
0.22 
0.24 
0.26 
0.28 
0.31 
0.33 


0.35 
0.37 


0.39 


0.41 
0.44 
0.46 
0.48 
0.50 
0.52 
0.54 
0.56 
. 0.59 
0.61 
0.03 
0.65 


0.67 
0.70 
0.72 
0.74 
0.75 
0.78 
0.81 
0.83 
0.85 
0.87 
0.89 
0.92 
0.94 
0.96 
0.98 
1.00 
1.03 
1.05 
1.07 
1.09 


| 22 |87z| 
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Tables of Right-An gled Triangles, &c. 


3 | 87 || 3+ |864|| 3: |86+|| 31 86. 
3.60 5.15 [ 2.99] 0.17]] 2.99] 0-18] | 2.99] 0-20 
3.49.18] 3.49] 0.20]| 3.49] 0-21] | 3-49] 0-23 
3.99 | 0.21|| 3.99] 0.23]| 3.99] 0-25] | 3-99 0.26 
4:49| 0.231] 4-49] 0.26]] 4.49 0.28] | 4-49] 0.29 
4.99 | 0.26]| 4.99 0.28|] 4.99] _2-30| | _4:99] _2:33 
5:49 | 0-29]| 5.49] 0-31|| 5.49] 9-33] | 5-49] 0-30 
5.99 | 0:31 5.99| 0.34|] 5-99] 0-37] | 5-99] 2:59 
6.49 | 0-34]] 6.49] 0.-37|] 6.49] 0-40 6.49 | 0-42 
6.99 | 0.37]] 6.99] 0-39]| 699 0-43 6.98 | 0.46 
7-49] _0:39|| 7:49] _2:42 || _7:49|_0:45| | 7-48 | _2:49 
7:99 | 0.42[| 7.99] 0.45]| 7.98] 0.49] | 7-98] 0:52 
$.49 | 0.44]| 8.49] 0.48|] 8.48] 0.52 8.48] 0.56 
8.99 | 0.47|] 8.98] o.51|] 8.98] 0.55 8.98 | 0.59 
9.49 | 0.50]] 9.48] 0.54|] 9.45] 0. 58|| 9.48 | 0.02 
9.99 | 0.52]| 9.98] 0.57;| 9.98 0.61] | 9.98 | 0-65 

10-49 | 0.55|| 10.48] 0.60|[10.48] 0.04||1 0.48 | 0.69 

10.98 | o. 5810.98 0.62||10.98 | 0.67] |10.98 | 0.72 

11.48| 0.60|| 11.48] 0.65 [11.48] 0.70] [11-47 0.75 

11.98 | 0.63 [11.98] 0.681198] 0.73] | 11:97 0.78 

12.48 | 0.65|| 12.48] 0.71] [12.45 0.76] | 12.47 | 082 

12-98 |0:68|| 12.98] 0:74] | 12.98] 0.79] | 12.97 | 0-85 

13.48| o. 7113.48] . 7613.48 o. 8213.47] 0.88 

13.98 | 0. 7313.98] 0.791397 o.85| [13.97] 0.91 

14.48 | 0.76]| 14.48] 0.82] 14.47 0.88] [14.47 ] 0-94 

14.98 | 0.78] | 14.98] 0.85]} 14.97] 0:92| | 14:97 _0.98 

15.48| 0.81]| 15.47] 0.88][15-47] 0-95 ; 

15.98 | 0.84|| 15.97] 0-911] 15.97 0.98 

16.48 | 0.86]] 16.47] 9416.47 1-01 

16.98 | 0.89] | 16.97] 0.96|[16.97| 1-04 

1248. 0.91]|17-47] 0-99] [17-47] 1 .07 

17.97 | 0.94] | 17.97] 1.02[]17-97 1.10 

18.47 | 0.97]| 18.47] 1.05|[18.46] 1-13 

18.97 | 0.99] | 18.97] 1.08|[18.96 1.16 

19.47 1.02]| 19.47] 1-10 19.46] 1.19 

19.97 | 1.05] | 19.97] 1-13 19.96] 1.22 

20.47 | 1.07]] 20.47] 1-1 '1.16]|20.46| 1.25 

20.97 | 1.10] | 20.97 | 1-19 20.96 1.25 

21.47 | 1.12]|21.47| 1-22 21.46] 1-31 

21.97 | 1.15] 21.96] 1.25||21-96] 1-34 

22.4) 1.181] 22.46 1.27 22.46 1.37 

22.97 | 1.21 22.96] 1.30 22.96 1.40 

23.47 | 1-231] 23-40| 1-33 23.46] 1.43 

23.97 | 1.-26]| 23.96| 1-36[[23-95 1.46 

24.47| 1-28]| 24-46] 1.39 [2445] 1:49 

24.96] 1.311 24-96] 1-421 24.95 1.52 


Tables of Right-Angled Triangles, &c. 7 
| 4 | 86 || 4 |85t|| 4: [851[[ 43 851 
6] 2.99] o.21|| 2.99] 0.22| | 2.99] 0.24] | 2.99 0.25 
7] 3-49] o. 241] 3-49] 0.26] | 3-49] 0.27] | 3.49] 0.29 
8] 3-99] 0.28]] 3.99] 9.30] | 3.99] 0.31] | 3.99] 0.33 
91 449] 0-31]| 4-49] 0-33] | 4:49] 0-35] | 448 0.37 
10] 4:99] 0:35]| 4:99] 9:37] | 4:98] 0:39] |_4.98]_0.41 
111 5.49] oO. 38] 5.48] 0.41] 5.48] 0.43] | 5-48] 0.46 
12] 5.98] 0.42] 5.98] 0.44|| 5.98] 0.47] | 5.98] 0.50 
13] 6.48] o. 45] 6.48] 0.48] | 6.48] o.51] | 6.48] 0.54 
14] 6.98] 0.49]| 6.98] 0.52] | 6.98] o.55] | 6.98 0.58 
15] _7-48] 0.52|| 7-48] 0:55] | 7-48] 0.59] |_7:47 0.62 
16] 7.98] 0.56]] 7.98] o.59] 7.97 0.63] | 7.97 | 0.66 
17] 8.48] o. 591 8.48] 0.63] | 8.47] 0.67] | 8.47] 0.70 
18] 8.98] 0.63]| 8.97] 0.67]] 8.97] o.7r] | 8.97] 0.74 
19] 9.48] 0.66] 9.47] o.70] | 9-47] 0.75] | 9-47] 0.78 
20 9.97] 0.70]| 9.97] 0.74||_9-97| 0.75] | 9.97] 0.83 
21 [10.47] 0.73] (10.47 0.78] [10.47] 0.82] [10.46] 0.87 
22] 10.97] 0.77||10.97] 0.81] 110.97] 0.86] [10.96] 0.91 
23] 11.47] o.80|[11.47] 0.85] [11.46] 0.90] 11.46 0.95 
24| 11.97] 0.84} [11.97] 0.89] [11.96] 0.94] [11.96] 0.99 
25] 12-47] 0.87||12.46] 0.93] [12-46] 0.98] [12.46] 1-03 
26] 12.97] 9112.95 0.96| [12.96] 1.02] |12.96] 1.08 
271 13.47] 0.94|| 13-46] 1.00] [13-46] 1.06] [13,45] 1-12 
28] 13.96] 0.98]| 13-96] 1.04] [13-96] 1.10] [13.95] 1.16 
29] 14-46] 1.01]| 14-46] 1.07] [14-45| 1-14} | 14.45] 1-20 
3014.96 1.04] 14-96] 1.11] [14-95 | 1.18] [14.95] 1-24 
31] 15.46] T.o8[| 15-46]. 1.15] [15.45| 1.22] [15.45 1-28 
3215.96 1.12||15-96] 1.19] [15-95] 1-26] [15.95 1-32 
33] 16.46] 1.15]| 16.45] 1.22|[16.45| 1.29] [16.44] 1-37 
3416.96 1.18]| 16.95] 1.26]116.95] 1.33] [16.94] 1:41 
35 [17:46] 1.245 4.3% [17:45 | 1:37] [17:44] 1:45 
36] 17.96] 1.26]]17-95{| 1.33] [17-95] 1-41] [17-94] 1-49 
371]18.45] 1.2 18.45] 1.37] [18.44] 1.45] [18.44] 1-53 
38] 18.95] 1.33]| 18.95] 1.41][15.94| 1.49] [18-93] 1:57 
39] 19-45] 1-36|] 19-45] 1-44] [19-44] 1-53] [19-43] 1-61 
49] 19-95] 1-40] 19:94] 1:48[ 119-94 | 1:57] [19-93 [1:06 
41] 20.45] 1.43] 20.44] 1.52] [20.44] 1.61 [20.43] 1-70 
42] 20.95 1.46 20.94] 1.56] [20.93] 1.65] [20.93] 1-74 
43] 21.45] 1.50] 21.44] 1.59] [21.43] 1.69] [21.43] 1-78 
44 | 21.95] 1.53]| 21.94 | 1.63 [21-93] 1-73] [21-92 1.82 
4522.44] 1.57]| 22-44| 1.67 22.43 1.26 [22.42 | 1.85 
4622.94] 160 22.94 1.70] [22.93] 1.50] [22.92] 1.90 
47] 23-44] 1.54 || 23-44] 1:74] [23-43] 1-84] [23-42] 1-94 
4%] 23.94] 1.67]] 23.93] 1-78] [23-93] 1.88] [23.92] 1-99 
4924.44] 1.71 |] 24-43]. 1-82] [24-42 | 1.92] | 24-41 2.03, 
50] 24.941 1.74]| 24-93] 1.851 124.92 | 1.961 124.91 | 2.07 


8 Tables of Right-Angled Triangles, &c. 
. 5 85 5¹ 84¹ 51 841 [| 54 
52.99 0.26|| 2.99| 0-27] | 2.99] 0.29] | 2.98 
7] 3-49] 0.30] | 3.48] 0-32] | 3-48] 0.33]| 3-48 
8] 3-98| 0.35|| 3.9g] 9-37] | 3-98] 0.38 .98 
9] 4-48] 0:39] | 4-48] 0:41] ] 4-48] 0.43 48 
10] 498|_0.44||_4.98] 0:46] 4.98] 0:48[| 4.97 
11] 5.48] 0.48|| 5.48] 0-59|| 5-98] 0.53] 5.47 
12] 5.98| 0.52|| 5.979] 0-55] | 5-97] 0.588] 5.97 
13] 6.47] o. 57] 6.47 0-60] ] 6.47] 0:62|] 6.47 
14] 6.97 | o. 61] 697 0-04|] 6.97] 0.67 | 6.96 
15]_7-47|_0:55||_7:47] 2:99] | 7:47] 0:72} |_7:46 
16] 7.97] 0.70] | 7.97 | 0-73] | 7-99] 0.77] | 7.96 
17] 847] 0.74] | 8.46] 0-78] | 8.46] 0.81 8.46 
18] 8.97] 0.78] | 8.96 0-82] | 8.96 0.86| | 8.95 
19] 9.46 0.83]| 9.46] 0.87] | 9.46] 0.91] 9.45 
20] 9.96| 0.87|| 9.96] 0.91] | 9:95] 0.96|| 9.95 
2110.46 0.91 10.46 0.96 | 10.45] 1.01 | [10.45 
2210.96 o. 96 [10.95 | 1.01] [10.95] 1.05 | [10.94 
23[11.45| 1.00 [11.45 1-06] [11.45] 1.10] [11.44 
24|11.95| 1.05] [11.95] 1-10]|11.94| 1.15 | [11.94 
2512.45 1.09] [12.45] 1-15] | 12:44] 1-20] [12; 
2612.95 1.13] [12.95] 1-19] [12.94] 1.25 [12.93 
2713.45 1-17] [13-44] 1-24] 113-44] 1-29 | [13-43 
2813.95 1.22 [13.94 1-29] [13:93] 1-34 | [13.93 
2914.45 1.26] [14.44] 1-331 [14-43] 1.39] [14.42 
30 [14-95 | 1-31 | [14-94] 1:37] | 14:93] _1-44| [14:92 
3115.44] 1-35] [15-44] 1-42] [15-43] 1-49] 115-42 
32115-94| 1-39] [15-93] 1-47] [15-93] 1-53] [15-92 
3316.44] 1-44] [16.43] 1-51] [16.42] 1.58|]16.42 
3416.93 1.48] [16.93] 1.56] |16.92| 1.63 | [16.92 
3517-43] 1:52] [17-43] 1:01} [17-42] 1.68] 117.41 
36117.93| 1-57] [17.92] 1.65( [17.92] 1.72] [17.91 
3718.43 1-61] [18.42| 1.69| [18.41] 1.77] [18.41 
38 18.93 1.65 [18.92] 1.74} [18.91] 1.82|]18.90 
39119-42| 1.70] 19.42] 1.79] [19.41] 1.87 | [19.40 
40 [19-92 1.74] [19.92] 1.83] [19.91] 1.92 | [19.90 
41 20.42 1.78| [20.41 | 1.88] | 20.40] 1.97 | [20.40 
42 20.92 1.83] [20.91 | 1.92] | 20.90| 2.01 | [20.89 
4321.42 1.87] [21.41 | 1.97| | 21.40] 2.06 | 21.39 
44|21.91 | 1.92|[21.91 | 2.01] | 21.90] 2.11 | [21.89 
4522.41 1.96 [22.41 | 2.06] | 22.40] 2.16| 122.38 
46 | 22.91 | 2.00||22.90| 2.11| [22.89 2.20 |22.88 
4723.41 2.05 [23.40 2.15 | 22.39] 2.25| 23.38 
48 23.91 2.09 23.90 2.20 23.89 2.30 [23.88 
4024.40 2.142430 2.24 | 24-39} 2.35 24.38 
50 124.00 2.18 [24.89 l 2.29! | 24.88! 2.401 [24.87 


Tables of Right-Angled Triangles, &c. 
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483. 
0.33 
0.38 
0.43 
0.49 
0.54 


0.05 
0.70 
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0.34 
0.40 
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10 Tables of Right-Angled Triangles, &c. 


E282 825 
6] 2.98] 0.36] 2.98] 0.37] | 2-97] 0.39] | 2-97] 0.41 
4 7] 3-47] 0.43]] 3-47] ©-44[] 3:47] 0.46] | 3:47] 0.47 
| 8] 3-97] 0.49]] 3-97] 0:50] | 3-97] 0.52] | 3-98] 0.54 
9 4-47] o.55 [ 4-46] 0:57] | 446] 0.59] | 4:49] 0.61 


110 4.96] 0.61]| 4.96 0.63] | 4-96 0.65] |_4:95 0.68 
11] 5.46 0.67]| 5.46] o. 70 5-45] 0.72] | 5:45] 0.74 
12 5-96| 0.73]| 5-95] 0.76 5-95} 0.78] | 5:95] 0.81 
13]. 6.45] o. 79] 6.45] 0.82]| 6.44| 0.85] | 6:44] 0.87 
[14] 695 0.85|| 6.94] 0.88] | 6.94| 0.91] 6.94 0.94 
115] 7:44] _0-91 7-44] 0.95] | _7:44 | 0-98] | _7:43] 1.01 
16 7:94] 97 7-94] 1-01 7.93 1.01] | 7-93] 1.08 
017 8.43 1.04 8.43 1.07 8.43 1.11 8.42 1.14 
18 8.93] 1.10 8.93] 1.131] 8.92 1.18] | 8.92] 1.21 
19 9:43] 1.161] 9.42] 1.200 9.42 1.244 | 9:41] 1.28 
20 9.92] 1.22 9.92 1.26 9-91 | 1.31 9-91] 1.35 
27 10.42 128 10.42 1.32 [10.41] 1.37] 10.40 1.41 
1221 10.92 1.34] [10.91] 1.39] [10.91] 1.44] 10.90 1.48 
423] 11-41] 1.40[| I-41] 1.451]11.40 1.50 11.39] 1.55 
'(24|11-91] 1.46] [11.90] 1.51] [11.90| 1.57] [11-39] 1.62 
f 2512-41] 1.52||12-40] 1-57] [12-39 1.63] [12-39 _1.69 
26 12.90| 1.58|| 12.89] 1.64] [12.89] 1.70] [12-58] 1.75 
1271 13-40] 1.65]| 13.39] 1-70] [13.38] 1.76] [13-38] 1.82 
2813.89 1.71] | 13-89] 1.76] [13.88 1.83 [13-87] 1.89 
291 14-39] 1.77] | 14-38] 1.83] [14-37] 1.89] [14-37] 1:95 
30 14-89]_1.82[| 14.88] 1.89] [14.87] 1.96] [14-86] 2.02 
3115.38 1.89] | 15.38] 1.95 [15-37] 2.02] [15-35 | 2.09 
3215.88 1.95||15.87] 2.02 [15.86 2.09] [15.85] 2.16 
[33] 16.38] 2.01| 16.37] 2.08] [16.36] 2.15| [16.35] 223 

34| 16.87] 2.07[] 16.87] 2.14] [16.85] 2.22| [16.84] 2.29 
135127:37| 2-13] 17-36] _2:21 | [17:35 | _2-28| [17-34 | _2-36 
3517.87] 2.19]| 17.86] 2.27] [17.85] 2.34] [17.84 2.43 
3718.36 2.25[| 18.35] 2.33] [18.34] 2.41] [18.33] 2.50 
138] 18.86| 2.32|| 18.85] 2.40| [18.84] 2.47] [18.83] 2.56 
139] 19-35] 2.38[| 19-34| 2:46] |19.33| 2:54] [19-32| 2-03 
4019.85 2-44|| 19.84 | 2-52] [19.83] 2.61] [19.82 | 2.69 
41] 20.35 | 2.50 20.34| 2.59] 20.32 2.67 [20.31 | 2.76 
421 20.84 2.56|| 20.83] 2.65] [20.82 | 2.74| [20.81 | 2.83 
4321.34 2-62]| 21.33] 2.71] [21.32| 2.81] [21.30 2.90 

44 | 21.83] 2.68|| 21.83] 2.78] [21.81 | 2.87] [21:80] 2.97 
1451] 22-33] 2-74 || 22-32] 2.84] 22.31 2.94 [22-29 | _3-04 
146] 22.83] 2.80[]22.82| 2.90] [22.80 3.00| [22.79 | 3-11 
147] 23-32] 2.87]| 23-31 | 2-97] [23.30 3.0) [23-28 | 3-18 
148] 23-82] 293] 23-81 | 3-03] [23.79] 3-13] [23.78] 3-24 


. 149] 24-32} 2.99 24.30 3-09 2429 3.19 [2427 3.31 
50! 24.81! 2.05 [| 24.801 3.15] 124.791 3.26" 124.77 7 
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0.43 
0.50 
0.57 
0.65 
0.72 


0.79 
0.86 


0.93 
I.OO 


1.07 
1.15 


1.22 


1.29 
1.36 


P 1.43 


1.51 
1.58 
1.65 
1.72 

1.79 
1.87 
1.94 
2.01 
2.08 

2.15 
2.22 
2.30 
2.37 
2.44 
2.51 
2.58 
2.65 
2.73 
2. 80 
2.87 
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2.94 
3.01 


3.08 
| 3.16 
| 3:23 
3-30 
. 3-37 
344 
3-52 


3-59| 


812 | 


0.44 


0.52 
0.59 


0.67 


0.74 


0.81 
0.89 
0.96 
1.03 


Oh) | 
296 
3.46 
3-95 
4-45 


4:94 


5-44 
5-93 
6.42 
6.92 


£24 333 


7.91 
8.40 
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Tables of Right-Angled Triangles, &c. 


12 
4.9 819801980 9¹ 
6 2.96] 0.47]] 2.96 0.48] 2.96] 0.49] 2.96 
7 3.46 0.55 3-45] 0.86 3.45] 0.58 3.45 
8 3.95 0.63]] 3-95] 0.64] | 3-95] 0.66] 3.94 
9| 4:44| 0-70]| 4:44] 0-72] ] 4:44] 741] 4:44 
10| 494| 0.78|| 4-94 0.80] | 4:93] 0.83 _4-93 
11 5-43} 0.86]] 5.43] 0.88] |] 5.42] 0.911] 5.42 
12] 5.93} 0.94|] 5-92] 0.96] | 5.92] 0.99] | 5.91 
13] 6.42| 1.02|] 6.42 1.04|] 6.41] 1.07]| 6.41 
14] 6.91| 1.10|| 6.91] 1.12] ] 6.90] 1.16|| 6.90 
15 _7-41 1.17 | _7-40| 1.20 7-40] 1:24 7-39 
16] 7.90] 1.25] 7.90] 1.28 7.89] 1.32 7.88 
17] 8.39] 1.33] 8-39] 1.36] | 8.38] 1.40] | 8.38 
18 8.89] 1.41]] 8.88] 1.45| | 8.88] 1.48]] 8.87 
191 9-35] 1.49]} 9.38] 1-53] | 9.37] 1-57]] 9.36 
20]. 9-88] 1.56] 9.87] 1.61| | 9.86] 1.65 | 9.86 
21 [10.37 | 1.64|| 10.37] 1.69| [10.36] 1.73] | 10.35 
22|10.87| 1.72|] 10.87] 1.77] [10.85] 1.82] [10.84 
2311.36 1.80|| 11.36| 1.85 | [11.34] 1.90] | 11.33 
24 |11.85 | 1.88} | 11.84] 193 [11.84] 1.98] | 11.83 
125 112.35 [1252.34] 2.01 | [12.33] 2.06 12.32 
2612.84 2.03|| 12.83] 2.09 | 12.82] 2.15] [12.8» 
27113-33] 2-11]| 13-33] 2.17 |]13-31] 2.23 [13.30 
2813.83 2.19]! 13.82| 2.25 | [13.81] 2.3113. 80 
2914.32 2-27]| 14.31] 2.33] | 14.30] 2:39] 14.29 
3014.81 2.35 14.80] 2.41 | [14.79] 2.48] [14.78 
3115.31 2.421530 2-49 | [15.29] 2.56[|15.28 
3215.80 2.50||15.79] 2.57 | þ15.78] 2.64[]15.77 
3316.30 2.58 16.29] 2.65 | [16.27] 2.7216. 26 
3416.79 | 2.66] 16.78] 2.73] [16.77] 2.81] 16.76 
3311229 2-74, 17.28] 2.81] [17.26] 2.89][17.25 
3617.78 2.84 17777 2.89 | [17.75] 2.97]|17.74 
37118.27| 2.89]| 18.26|- 2.97 | [18.25] 3.05||18.23 
| 3818.76 2.97[; 18.75] 3.05| [18.74] 3.14||18.72 
| 3919.26 3-05]| 19.25}. 3.13] [19.23] 3.22[|] 19.22 
| 40]19.75 |_3-13]| 19-74} 3-22] [19-73] _3-30[[ 19.71 
47 [20.25 31 2623 3.30] [20.32] 3-39 || 20.20 
N 4220.74] 3.29 20.73 3.38] 20.1] 3.4720. 20 
| 143[21.24 | 3-36]|21.22! 3.45]|]21.21] 3.55||21.19 
| 4421.73 3-44|j 21-72}; 3-53] 141-70] 3-63|[| 21.68 
4522.22 3.52] 22.21 3.61] [22.19] 3.72[|22.18 
46 |22-72| 3.60 | 22.70) 3.69 | 22.58 3.80|| 22.67 
47|23.21| 3.68] 23.20 3.78||23.18] 3.88] 23.16 
| 4823.70 3.75 23.69 3.86|| 23.67] 3.96 23.65 
| 49 94-20, 3-83] | 24-18 3.94| | 24.16] 405[]24.14 
50 24.69 L321 24.67 4-02 | 124.661 4.131 124.64 
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Tables of Right-Angled Triangles, &c. 


13 
2] To | $0 [[304]7 129: | [10:|59t ||102| 79; 
295 0-52]| 2.95] 0.53] | 2-95| 0:55|| 2:95] 0.56 
3-45] 0-61] 3:44] 0:62|| 3.44] 0.04|| 3.44] 0.65 
3-94| 0.69] | 3-94] 0.71] | 3-93] 0:73] | 3.93] 0.75 
4-43 | 0.78]| 4.43] 0.80|] 4.42] 0.82|| 4.42] 0.84 
4:92] 0:89]| 4.92} o.89]| 492] ogr[} 491] 0.93 
5:42} 0.96]]| 5.41] 0:98] |]. 5.41] 1.00] | 5.40] 1.04 
| 5:91 | 1.04 5.90] 1.07] | 590 1.09 5.89] 1.12 
6.40 1.13 | 6.40] 1.16] |] 6.39] 1.18] | 6.38] 1.21 
6.89 | 1.22 6.89| 1.25 nl 1.28 6.88] 1:30 
7:39 |_1:31]} 7:38] 1.34} | 7:37} _1:37] | 7-37] 1:40 
7.88 1.39 | 7.87 1.42] 7.97 1.46] | 7.86 1:49 | 
8.37] 148 8.35] 1.810 8:36] 1:55]] 8.35 1.59 
8.86 1.56 8.86] 160|| 8.85| 1.64] | 8.84] 1.68| 
9.364 1-65]| 9.35] 1.69| | 9:34] 1:73] | 9:33] 1:77 
9.85 1.74 9:34 1.78 9.83] 1:52 1.821 2 * 1.87 
10.34 | 1820.33 1.87] [10.32 "1.91 10.3t| 1.96 
10.83] 1.91][ 10.82] 1.96| [10.81] 2.00 10.81] 2.05 
11.32 2.00 11.32 2.05 | [11.31] 2-09] [11.30] 2.14 
11.82 2.08|} i181] 2.13 . Ai 11.79] 2.24 
12,51 2712.32 2.28} | 12.28} 2.2 
12.80 | 2-26] | 12.79] 2.37 | 12.77] 2.42 
13-29 | 2-34|| 13-28] 2.45} [13.26] 2.52 
1379] 243 13.78 2.35 13.75] 2.61 
4 20 FE 
T7 2 44/0 : 4. 
15/26 2.69 | 15.5 2. 11 15.23 1 
15-76] 2-781|1574| , 2.9t[ [15.72] 2.9 
16.25 | 2.86] | 16.24 3.00 | 16. 21 3.08 
16.74 | 364 | 16.73 | TI 16.70 3-17 
17.2 04 || 17.22 3-19 m7: .19], 3-2 
17.73 3.137771 728 7.68] 3.36 
Bed e 4 346 
4 | _ |! . N | Ft . 
a e 
20.19 | 3-56[| 20.17 374 [20:14] 3.82 
12 77 3730 8 wel 22 | 20:03 | 790 
21.17] 3. 121.1 .O1 
ped 3.821] 21 65] 401 |þ [21.61], 4.10 
22.16 3» OTZ. 1 4A. IO TT Zz 2. 101 4. 20 
22065 ok 22 I 779 Sr 
2374 40802312 448209 4.38 
4823.63 4-87Þ| 23:62] 437 23.58 448 
24-135] 4-25] | 2411 4-46 [24-07| 456 
50 | 24:62 4-341 24-60 4.561 24:56} £66 


_- 


Tables of Right-Angled Triangles, &c. 


—— 


111 


2.94 
3-43 
3.92 
4-41 
4.90 


„ 


II: 
2.94 
3-43 
3.92 
2 


781 


0.60 


0.70 
0.80 
0.90 


* 


111 
24 


3-43 
3.92 


Tables of Right-Angled Triangles, &c. 


12 78 121 27 | 121 771 | I2+ 

2.93] 0.62|| 293] 0.64] | 2.93] o. 56.55 5 2.93 
3.42] 0.731] 3-42] 0.74] | 3-42] 0.76] | 3-41 

3-91] 0.83]| 391] 0.85] | 3.90 0.87] | 3-90 
440] 0.94] | 4-40] 0.95] | 4:39] 0-97] | 4:59 
4.89] 1.04]| 4.89] 1.06] | 4.88] 1.08] | 4-88 
$5.33] 1.14] 5-37] 1.17] 5-37] 1-19] | 5:30 
5.87] 1.25 5-86] 1.27] | 5-86] 1.30] | 5-85 
6.36 1.35]] 6.35] 1.38]| 6.34] 1.41] | 6.34 
6.85 1.45] 6.84| 1.49] | 6.83] 1.52] | 6.83 
7-34| 1-56 7-33] 1-59] | _7-32| 1-02 7-32 
7.83] 1.66]] 7.82] 1.70] | 7.81] 1-73] | 7-50 
8.31] 1.77]|. 8.31] 1.80] | 8.30 1.84] | 8.29 
8.80] 1.87] 8.79] 1.91] 8.79 1.95] |.8.78 
9.29| 1.98 | 9.28] 2.01] | 9.27 | 2.06] |. 9-27 
9.78] 2.08]| 9.77] 2.12] | 9.76] 2.16] |_9-75 
10.27 2.18] | T0.26| 2.23] [10.25| 2.27] [10.24 
10.76] 2.29 | 10.75} 2.33] [10.74] 2-38] [10-73 
11.25] 2.39Þ|11.24] 2-44] [11-23] 2:49] [11-22 
11.74] 2.49] | 11.73] 2-54] [11.71 | 2.60] [11-70 
12.23] 2.60|| 12.22] 2.65| [12.20] 2.70} [12-19 
1272 2.70|| 12.71]. 2.76] [12.69] 2.81] 12.58 
13.21] 2.81]] 13.20] 2.86] [13.18] 2.92] [13-17 
13.69] 2.91|| 13.68] 2.97] [13.67] 3.03] [13-66 
14.18] 3.02[| 14.17] 3.08} [14.15] 3-14] [1414 
14.67] 3.12]] 14.66] 3.18] [14.64 | 3.25 14.63 
15.16 3.22 [15.151 3-29] [15-13] 3.351 [15-12 
15.65 .3-33]| 15-64] 3-39] [15-62] 3-46] [15-01 

16.14] 3-43]| 16.13] 3.500 [16.11] 3.57] [16.09 
16.63] 3-53] 16.61] 3-61] [16.60] 3.68 [16.58 
17.12] 3-64]] 17.10] 3-71 [1 7.08] 3.79] [17-07 
17.61] 3.74]] 17.59] 3.82] [17.57 | 3-90] [17-50 
18.10] 3.85 |] 18.08] 3.92] [18.06] 4.00 [18.04 
18.58] 3.95]| 18.57] 4-03] [18.55] 411] [18.53 
19.07 | 4-05 || 19.05] 4-14] [19.04 | 4-22] [19.02 
19.56] 4-16] 19-54| _4:24| [19-53 | 4:33] [19:5]. 
20.05 | 4-26]] 20.03] 4-35] [20.01 | 4-44| [20-00 
20.54| 4-37 || 20.52] 4-46] [20.50] 4-55] [20-48 
21.03] 4-47] 21.01] 4-56] [20.99 | 4-05| [20-97 
21.52 4.57|| 21.50] 467] [21.48] 4-76] [21-46 
2201 | 4.681] 21.99) 477] [22:97 | 4:87] [21:95 
22.50] 4.781] 22.48] 4.88] 22.46 4.98 [22.44 
22.99 4.88] 22.97 | 4-99] 22.94 5-09] 22.92 
23-48] 499 23.45] 5-09] [23-43] 5-19] [23-41 
23.96 5.09]| 23.94 5-20] [23.92 5-30| [23-90 
24-45] 5.20 24-431_5-39] 124-41 | 5-411 124-38 
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16 Tables of Right-Angled Triangles, . 8. 
Ks T IN 56 
Z1 23] 77[]23:[76:[]i3+176t[[13:]76: 
>| —| | 0:69] | 292] 0.70/] 2.91] 0.71 
'6 _—_ oy | 175 98 3.40 0.82), 3.40 0.83 
7] 3-41 . 80 89 0.95 
8] 30 09 3-89 k 0 42 1 135 1.07 
91 4-38] 1.01 + Fo | 4-86] 1.17]] 4-86} 1.19 
2 4:87 op Dt 6] |] 5:35 1.28 | 5.341 1.31 
1] 5-36 al 5.57 1.38 58 1% 583] 143 
121 5.85 3 j 6.31 1.55 
131 6.33 1.45 | 0-33 | 1 4 038 1 py 0-25 
14] 6.82] 1.57]] 6. of : 72 7.29 1-751] 7.28] 1.78 
5122] 229] [122 1.83 7.780 1.87 2.77 1-90 
16] 7.79] 1-80 (28 5 31. 8.26 1.98 | 8.26| 2.02 
$0 Beit a4 8.76 325 8.75] 2-10 | 8.74] 2.14 
18 8.77 2.02 7 2.18 9.24 2.4 ö 9.23 2.26 
19] 9-26, any 4; 229 | 9.72 2.33 | 9.71 | 2.38 
20] 9-74] 2 Nn 20 2.50 
— . 45 10. 5 
21 | 10.23 „ ee 2-43] 120-1 2.56|[10.69| 2.61 
2210.72] 2:47] [10-71 ry 40 N 2208 8555 2.73 
23111. 20 2.59 day ie 11.67 2.80] | 11.66 2.85 
124 11.69 2.70 IT. 2.8 Fi 2.92] 12.14 2.97 
2 12.18 | 2.81 | 12.17 "It 24 3.03 12.63 | 3-09 
1251257 2 92 N 35 13.13] 3-151] 13-11 | 3.21 
27[13-15] 3-04] [13-14 3.21 | [13.61] 3.27130 3.33 
28 [13.64] 3-151 113-031 3-21 14.10] 3.38[|14.09| 3.44 
«2 t4424 Band} bam 12 (24:59 þ 35211 14:57 | 3:58 
57 248 22555 355| 1557 35% 355 
24 3.57 (15.560 3.735.584 3.80 
4 . e 7 165 3.92 
3 16. 971116.51 4.04 
340695] ee 586] [1643] 397111651] 50 
8 57 24} | 17. = a= 17.50| 4.20 17.4 228 
% 444% 455% 440 
37 ln 8.49] 4.35 18.47 4.438.460 4-52 
351918 433/658 447 118-96} 4.551} 18.94] 455 
39 119-00] 43989 2 | sf 4.67[| 19-43] 4-75 
, 4} 1947] SE 19.91 | 4-7 
pope EN PH 30 Hood! "rooti20-kol iow 
4220.46] 4-72] 201 2 l 
4320.93 4-34] 22 7 +7 21.39 313 21.37] 5.23 
44 5 i 22 ig 2 ö 274 N 21.88 2 21.85 N 5:35 
5 F 21:92 5:00] FAL-A | 1 | * 3.47 
— 12239 5.2af [22.36] 5.37 34 
46 [22.41 | SIE | 2 | 5.38 N 42. 5 | 5.48 | 22.83 N 5.58 
42122900 5% 35302334 5523.3 50 
45 253% 7412315 5.523.820 5.2 23. Toy 5 
| TITEL | | I p | . 
Nie 36 185 24-33 5:73. 124.31) £041 2620), 5:04 


Tables of Right-Angled Triangles, &c. 17 


i * | 
14| 76[|14+|75t 4 28. 545 75 
291 0.73] | 2-91] O. 74] 2.99] O , 290 0.76 
3-49] 0.85] 3-39] 0.86 3.39 0.88: 3-39] 0.89 
3-88] 0.97] | 3.88] 0.98 3-87] 1.00,| 387] 1.02 
4-37] 1.09] | 4.361. 11 4.36 1-121] 4.351 1.15 
4.85} 1-21] 4-85] 1.23] ] 4-84] 1-25'1 44} 1.27 
5-34] 1-33] 5-33] 1-35; | 5-33} 380532 1.40 
5.82] 1.45] | 5.82 1-47, 5.81 135 5:80] 1.53 
6.31 | 1-57] 6.30 1.60} | 6.29] 1.63, | 6.29 1.65 
6.79] 1.69] ] 6.78] 1.72] 6.78; 1.75 6.77 1.78 
7.28] 1.81 7-27 1-84] ] 7.26] 1.88|] 7.25] 1.91 
7-70] 1-94] | 7-75] 1-97|| 7-75] 200 7.74] 2.04 
8.25 | 2.06]| 8.24| 2.09|| 8.23] 2.13]] $.22] 2.16 
8.73] 2-18] | 8.72] 2.22 | 8.71] 2.25|] 8.70 2.29 
9.22 2.30] | 9.21| 2.34] 9.20] 2.38|] 9.19 2.42 
9.70 _2:42| | 9-59] 2:46 | 9.68] 2.501] 9.67] 2:55 
10.19] 2.54| | 10.18] 2.58] [10.17] 2.63]| 10.15 | 2.67 


10.67] 2.66] 10.66 2.71 | [10.65] 2.75 10.64 2.80 


5 0 3.251112.57 3 
13.10] 3.260 [13.08 3.32] [13.07] 3.381306 344 
13-58] 3-39] [13-57] 3-45|113-55] 3.501354 3-56 
14.07 3-51] [14-05| 3-57 | [14-04] 3-63]] 14.02 | 3.69 
14-55] 3:03] |14-54| 3-09 | [14-52] _3-76]] 14-50 | 3-82 
15.04] 3.75 |15.02] 3.82| [15.01] 3.881] 14.99 | 3:95 
15-53] 3-87] ]15-51| 3-94! [15.49] 4001547 4-07 
16.01] 3.99] 15.99 4.06, [15.97] 4-13]115.96] 4-20 
16.50] 4.11] | 16.48 4.18| 16.46] 4-25 16.44 | 4-33 
16.98] 4.23] |16.96| 4.311 [16.04{ 4.35]j 16.93] 445 
17.47 4350 117-45] 443] [17-43] 4-51][17-41| 458 
17.95] 447 117-93; 4.55 [17-91] 4-63]|17.89] 4-71 
18.44] 4:59 118.42 4.68 | 18.40 761|18.37 | 4-84 
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Tables of Right-Angled Triangles, &c. 


«T5 2/24. L. 24. | LSE 24. 
5 290] 772.89 679 289 0.80] 2.89 
7] 3-38] o 9 3-38] 0.92] 3-37] 0-94] | 3:37 
8] 3.86] 1.04|] 3.86] 1.05] | 3.85] 1.07] | 3.85 
91 4-35] 1.16]] 4.34] 1.18] | 4-34| 1-20] | 4.33 
io] 4.83] 1.29]| 4.82] 1.32] | 4-82] 1-34 4.81 
111 5.31] 1.42|| 5-31] 1.45] | 5-30] 1-47] | 5-29 
12] 5.80] 1.55 5.79 1.58]] 5-78] 1.60] | 5.77 
13] 6.28] 1.68]. 6.27] 1.71]] 6.26] 1.74] | 6.25 
14] 6.76] 1.81]] 6.75] 1.84|| 6.75] 1.87] | 6.74 
15]. 7-24] 1-94]| 7-24] 1.97] | _7-23 | -2-00] | _7-22 
16] 7.73] 2.07 7-72] 2.10] | 7-71] 2-14 7.70] 
17] 8.21] 2.200] 8.20] 2.24|| 8.19] 2.27] | 8.18 
18] 8.69] 2.33] 8.68] 2.37] | 8.67] 2.41] | 8.66 
19] 9.18] 2.46]] 9.17] 2.50] |] 9.15 2:54] | 9-14 
20 9.66] 2.58] | 9.65] 2.63] | 9.64| 2.67] | 9.62 
211 10.14] 2.72||10.13] 2.76] [10.12] 2.81] [10.10 
22| 10.63] 2.85 [10.61 2.89] [10.604 2.94 [10.59 
23] 11.11] 2.98] |11.09] 3.02] [11.08| 3.07] [11.07 
124]11-59] 3-11] [11.58] 3.16] [11.56] 3-21] [11.55 
25] 12.07] 3-24] | 12-06] 3.29] [12.04| 3-34] [12-03 
26] 12.56] 3.36]|12.54]| 3-42] 112.53] 3-47] | 12-51 
271 13.04] 3.49|| 13-02] 3.55] [13.01] 3.61] [12.99 
2813.52] 3.62]| 13.50] 3.68] [13-49] 3:74] [13-47 
29] 14.01] 3.75]| 13-99] 3.81] [13.97 | 3-87] [13:96 
30] 14-49] 3.88] 14-47| 3-95] [14:45 | _4:01 | [14-44 
3111497 4.01] | 14-95| 4-08] [1493] 4-14] [14-92 
132115445] 414]115-44] 4-21] 15-42] 428] [15-40 
133] 15-94} 4-27]| 15-92] 4-34] [15-90] 4-41] [15-88 
$341 16.42] 4.40 16.40] 4-47] [16.38] 4-54] [16.36 
35] 16.90] 4-53]| 16.88] 4-60] [16.86 4.68 16.84 
3617.39 4-66]|17.37] 4-73] [177.35] 4-81] [17-32 
37117.87] 4-79]|17-85] 4.86 [17.83 | 4-94] [17-01 
38] 18.35 |-4-92|| 18.33] 5-00] [18.31 | 5.08] [18.29 
391 18.84 | 5.05 [18.81 5-13] [18.79] 5:21] [18.77 
401 19.32] 5-18] | 19.30 5-26 19.27 | 5:35] [19-25 
4119.80 5.31[| 19.78] 5.39] [19.75 | 5-48] [19-73 
4220.28 5.44|] 20.26] 5.52] [20.24 | 5.61] [20.21 
4320.77] 5.56 20.74] 5-65] [20.71 | 5-74] [20.69 
441 21.25] 5.69]|21.22| 5.79] [21.19 5-88] [21.17 
45] 21-73] 5-82[|21.71| 5-91 | [21.68 6.01| [21.65 
461 22.22] 5.95|[ 22.19] 6.05] [22.16| 6.14] [22.14 
[47] 22-70] 65581] 22.67| 6.18Þ [22.64] 6.28| [22.62 
1481] 23-18] 6.21] 23.16 6.31] [23.13] 6.41] [23.10 
49] 23-66] 6.34 |] 23.64] 6.44] 23.61 6.55| 23.58 6. 
501 24.15 6.47||24.121 6.57] 124.091 6.68! [24.06| 6. 


Tables of Right-Angled Triangles, &c. 


4.1674 268120 165 73¹ 16173 
6| 2.88] 0.83] 28 5.84 [s 27 o. 
7336 0.96 3-36] 0.98] 3.36] 0.99] 3.35 
8 3.85] 1.100] 3.84] 1.12]] 3.83] 114] 3.83 
91 4:33] 1-24] | 4-32] 1.26] 431] 1.280] 4.31 
10] 481 1.38] | 4.80 1.40] 4-70] 1:42] | 4.7 
111 5.29] 1.52] | $5.28] x.54]] $5.27] 1.56] 5.27 
12] 5.77] 165] 5.76] 1.68]] 5.75] 1.70] | 5.74 
13] 6.25] 1.79] | 6.24 1.82] 6.23] 1.85] | 6.22 
14| 6.73] 1.93 6.72] 1.96] 6.71] 1.99} | 6.70 
1 1 [_2.07]|_7-20] 2.10j[ 7.19] 2-13] |_7.18 
16] 7.69 2.211] 7.68] 2.24] 7.67| 2.27] 7.66 
17] 8.17] 2.34] 8.16] 2.381] 8.15] 2.41j| 8.14 
18] 8.65 | 2.48] 8.64| 2.52 [8.63 2.56; | 8.62 
19 9.13] 2.62] 9.12 2.66|| 9.11] 2.70} } 9.10 
20] 9.61| 2.76|| 9.60] 2.80!] 9.59 2.84 9.58 
21 [10.09] 2.9010. o8 294 10.07 | 2.98] | 10.05 
2210.57 | 3.03|| 10.56] 3.08|| 10.55] 3-12] | 106.53 
2311.05 3.17] | 11.04] 3.22|[11.03] 3.27] | 11.01 
2411.53 3-31||-I1.52] 3.36}|11.50] 3.41] 11.49 
25 [12.02 | 3.44] | 12.00] 3.50[ 1128 3.55] 11.97 
26 [12.50] 3.58 12.48] 3.64|]12:46] 3.69] | 12.45 
7112.98 | 3.72|| 12.96] 3.78]|12.94] 3.83 | 12.93 
28 13.46 3.86] 13.44] 3.92||13.42] 3.98] | 13.40 
29 [13-94 | 4.00 13.92 4.06[[13.90] 412 13.88 
30 [14-42] 4:13] | 14-49] 4.20 14-35] 4.26 | 14.36 
31 [14-90 | 4-27] [14.88] 4-34[| 14.36] 4-40! | 14-84 
32 [15.38 | 4-41] [15-36] 4-48|[ 15-34]; 4.54 [15-32 
33 j15-86] 4.55] | 15.84] 4-62|]15.82] 4.69; | 15.80 
34 [16.34 | 4.6 16.32] 4.76]|16.30] 4.83] | 16.28 
35 [16.82 | 4.82] | 16.80| 4.90 [16.78] 497 | 16.76 
3617.30] 4-96]| 17.28] 5.04|[17.26] 5.11]| 17.24 
37 117.78] 5. 1017.76] 5.18} |17.74] $-25] | 17.72 
38 18.26 5.24] | 18.24] 5-32|[18.22] 5.40þ| 18.19 
39 [18.74 | 5-38] | 18.72] 5.460[18.70 5.54] | 18.67 
40 [19.23] 5-51] | 19.20] 5.00{[19.18] 5.658] | 19.15 
41 [19.71 | 5.65] | 19.68] 5.74|| 19.66] 5.82] | 19.63 
42 20.19 5.79] | 20.16] 5.8820. 14] 5.96] | 20.11 
43 120.07 | 5.93] | 20.64| 6.02 20.61] 6.11] | 20.59 
44 [21.15 | 6.06] |21.12] 6.16|]21.09] 6.25 21.06 
45 [21.63 | 6.20] | 21.60] 6.30| [21.57 532([21.84 
46 [22.11 | 6.34] | 22:08] 6:44||22:05| 6.531 | 22.02 
4722.59 6.48|-| 22.56 6.58 [22.53] 6.67, | 22.50 
48 | 23.07 | 6.61] 23.04] 6.71|]23.01] 6.82] | 22.98 
4923.55 6.75] | 23-52] 6.86|| 23.49] 6.96; | 23.46 
501] 24-03 i 6.89 24.001 7.00, 23-971 7.10! | 23.94 


Tables of Right-Angled Triangles, bee 


20 
2 p. g ? | 
| 17 | 73 | I7+] 72+||17+|72: (| 177 22¹ 
6 2.87] 286 o.89]| 2.56 6.90 2.86 0.91 
7] 3-35] 102] 3-34] 04 3-34] 05 3-33 9-44 
81 3.82 1.17 382 1.19] | 3-81] 1.204] 3.81] 1.22 
91 430 1320 430] 1-33] | 4-29] 1-35|| 4-29] 1.37 
Een 
11 5.26 1.611} $5.25] 1.63] | 5.25] 1.65] | 5.24] 1.66 
12] 5. 741.75] 5-73] 1.78] ] 5-72} 1.80 5.71] 1.83 
13] 6.22 1.90 21] 1.93] 6.20] 1.95] | 6.19] 1.98 
14] 6.69 | 2.05] | 6.68] 2.08 6.68] 2.10] | 6.67] 2.13 
15 _7:17 2.19]] 7.16] 2.22] 7.15] 2.25 | 7.14 2.29 
16 7.65 | 2.34]] 7.64] 2.37] | 7.63] 2.40]| 7552] 2.44 
17] 8.13] 2.48]| 8.12] 2.52]] 8.11} 2.55{4| 8.10] 2.59 
18 8.61| 2.63]| 8.59] 2.65| | 8.58: 2.71, $8.57] 2.74 
19 9.08 | 2.78] 9.07] 2.82| 9.06] 2.86]| 9.05] 2.89 
20 9.56] 2.92]| 9.55] 2.97 | _9-5441 _3:01 9.52] 3-05 
2111004 | $.07]} 10.03] 3Z.11| [10.01] 3.16] [10.00 3.20 
22110.52| 3.21|| 10.51] 3.26] | 10.49} 8-31]|10.48] 3.35 
2311.00 3.35|| 10.98] 3.41 | [10.97 3-46] [10.95] 3.50 
2411.47] 3-51]| 11.46] 3.56| [11.444 [3-61] | 11.43] 3.66 
'25]11-95 _3.66[| 11-94] 3.71 | | 11.92; 3-76] 11.90; 81 
2612.43 3.80 12.42 3.85 | [12.40] 3.91] [12.38] 3.96 
8 12.91 3.95 (12.89 4.00 | | 12.88]. 4.06 [12.86] 4.11 
2813.39 4.10 13.37] 4.15 [13.35] 421 13.33] 4-27 
129 13.86 4-25 13.85 4.30 [13.83] 4-36] [13.81] 442 
301434 4:39]| 14:33] _4:45 ] }14:31] 4:51] [14:29] 4.57 
3114.82 4-53]| 14.80] 4-59 | | 14-78 14.66. 14.76] 4-73 
32115.301 4:68[|15.28] 4.7/4 [15.26] 4.81] [15.24] 4.87 
33 15.78] 4.83 [15.76 4:89| [15.74] 4-96] [15.71] 5.03 
3416.26 4.98}| 16.24] 5.04[ [16.21] 5. 1116.19 5.17 
25 16.73]_5:13]]16.71]- 5-19] [16.69] 8.216.567 5.33 
3617.21 5.26]|17.19] $5.34] [17.17] 5.41]]17.14| 5.49; 
3717.69 5.411]|1767] 5.48] [17.64] 5.56|{17.62| 5.64 
38118.17| 5. 5618.15 5.63] [18.12] 5. 7118.10] 5.79 
3918.65 5. 7018.62 5.78 | 418.60] 5.86][18.57] 5.94 
4019.13 5.84| | 19.10] 5.93 [19.07] 6.01[{19.05] 6.10 


» 2 — K — — 


Taables of Right-Angled Triangles, &c. 21 
[&| 16 | 72|[18+|714]|18:|772||18z|775 
6 285 0.93] | 2.85] 0.94] | 2.85] 0.95] | 2:84] 0:96 

7 3-33 1.08]| 3.32] 1.10] | 3-32] 1.111] 3.31] 1.13 

8 3.80 1.24] 3.80] 1.25] 3-79] 1.271] 3-79] 1-28; 

9| 4-28| 1.39] 4-27] 1.41]] 4.27 1.43]] 4-26] 1445 
10] 4:70] 1:54]] 4:75] 1:55] 1 4:74] 1:59] 4:73] 1.61 
I1] 5.23] 1.70] $5.22] 1.72] | 5.224 1.74]] 5-214 1.77 
12 5.71 1.85]] 5.750] 1.87]] $5.69] 1.90 5.68] 1.93 
13] 6.18 2.01] 6.17] 2.03] |] 6.16 2.061] 6:15] 2.69 
14] 6.66 2.16]] 6.65] 2.19 | 6.64 2.22 6.63] 2.25 
15] _7:13] 2:32]| 7-12] 2.35] 7.11] 2-381} 7.10] 2.41 
16] 7.61] 2.47]} 7.60] 2:50|| 7.59] 2-54|{ 7-58] 2:57 
17] 8.08] 2.634 8.07| 2.66| | 8.06 2.70] 8.05 2.73 
18] 8.56] 2.78]} 8.55 2.820 8.53] 2.86|] 8.52] 2.89 
19] 9-04] 2.94|| 9.02] 2.97] ] 9.01] 3.11 90 3.05 
20] 9:51] 3:09] 9:50] 3:13| | 9.48] 3-171] 9.474 3-21 
21 | 9.99 3-24|j5 9:97] 3-29| | 9-96] 3-331] 9-94] 3.37 
2210.46 3.40 [10.45] 3:44] 110-43] 3-49|1] 10-424 3.83 
2310.94 3.55 [1092] 3.60|]10.91] 3.65|{ 10.89] 3.69 
2411.41 3.7111 11.40} 3.76| [11.38] 3.81] { 11.36] 3.86 
25 11.89 3.86 11.87 3.91 11.85 3-97 111.84 4.02 
25 1235 40211 12.35] 407 12.32] 4-12} 412.31] 4.18: 

112.84] 4.17 1 4-23 | 112.79] 4.281 112.78] 434 

13.32 4:32] | 13-29] 4.38 [13-27] 4-44|413-26] 4.50 

113-79] 4-481] 13-77] 4:54{|13-75Þ 4013.73] 4-66 
14-27] 4-03 | 14-25] 4-70 | [14-22 4.76] 114-20 4.82 
14-74] 4.791472] 4-85 | 14.70 492 | 14-65] 4.98 
15.22] 4-94|] 15-20] 5.01][15.17] 5.08] |15.15] 514 
15.69 e $.174|15.65] 5.241 J15.62J 5.30 
16.17 [5.25 16.15 5.32 [16.12] 5.40 [16.10] 5.46 
| 16.65 5:41] 16.62 8486.50 8.881127 5.63 
17.12 $5.56 17.09 5.641 117.07] 5.71] [17-04] 5.79 
117.60] 5.721|17-57] 5-79] 117-54] 5-87] 117-52] 5.95 
18.07 | 5.87]| 18.04] 5.95] 118.02] 6.03| [17-99] 6.11 
18.55 6,02 18.52 6.19] 118.49] 6.19] [18.46 6.27 
119.02 6.18] | 18.99] 6.26] 1 18.97 6.35 18.94 6.43 
[19-50] 6.33]| 19-47] 6,42] 19-45] 6.51] [19.41] 6.59 
19:97] 6.491] 19.94| 6.57] 119.92] 6.66] | 19.89 6.75 
20.45 6.64 20.42] 6.73] | 20.39] 6.82] [20.36] 6,91 
20.92 | 6.80 20.89] 6.89| | 20.86] 6.981 [20.83] 7.07 
| 21:49 6.951 21-37] 7:94]121:34] _7:14] [21:31] 223 
21. 7.11]] 21.84| 7.20 [21.81] 7.30 | 21.78] 7.39 
22.35 7-261] 22.32 7.35] [22.29 7.45 22.25] 7-55 
22.83] 7.421] 22.79 7.52 22.76 7.61 | 22-73 7.71 
123-30] 7-571] 23-27| 7.67] 123-23] 7.77] 123-20] 7.87 
23.78] 7721123. a 93123. a 


Tables of Right-Angled Triangles, &c. 


705 
"1.00 
1.17 
1-34 
1.50 
1.67 
1.84 
2.00 
2.17 


2.34 
2.50 


20 
2.82 
3-29 
3-76 
4-23 
4-70 
5.17 
5.04 
6.11 
6.58 
I5| 7.05 
7.52 
1-99 
8.46 
8.93 
9.40 
9.87 
10.34 
10.81 
11.28 
11.75 
12.22 
12.69 
13.16 
13.63 
I4.10 
14.56 
15.03 
15.50 
15.97 
16.44 
16.91 
17.38 
17.85 
18.32 
18.79 
19.26 
19.73 
20.20 
20.07 
21.14 
21.61 
22.08 


22.55 
23.02 
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8 — Þ” ou 
12 = 
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70 
1.03 
1.20 


1.37 


1.54 
1.71 


1.88 


2.05 
2.22 


2.39 


2.74 
2.91 
3.08 


3-25 
42 


22 


3.59 
3.76 
3-93 
4.10 


4.27 


4-44 


4.62 


4-79 
4-96 


$-30 
5-47 
5-04 
5.81 


5.98 
6.16 


6.33 


6.500 


6.67 
6.84 


7.01 
7.18 
7.35 
7.52 
7.69 


7.87 


8.04 
8.21 


8.38 


8.551 


11 


2 7.94 


| 


D?4 


20: [09+] | 20} [694 
2.81] 1.05| | 2.81] 1.56 
3-28] 1.22]] 3.28] 1.24] 
3-75] 1-40] | 3-74] 1-42 
4-21] 1.57] | 4-21] 1.59] 
4.681 1.75] | 4-68] 1.77 
5-15] 1.93] | 5-14] 1.95 
5.02] 2.10] 4 5.01] 2.13 
6.09 | 2.28] | 6.08] 2.30 
6.56] 2.45] | 6.55] 2.48 
7.02 | 2.63 7.01] 2.66 
7.49| 2.80] | 7.48} 2.83 
7.96 2.98 7.95 3.01 
8.43] 3-15] | 8.41] 3.19 

. 8.90] 3.33] | 8.88] 3.37 
9-37 | 3:59] } 9:35] _3-54 
9.83] 3-08] | 9.82] 3.72 
10.39] 3.85] [10.29] 3.90 
10.77 | 4-03] [10.75] 4.08 
11.24| 4-20] [11.22] 4-25 
11.71 | 4:38] [11:69] 4.43 
12.18] 4-55] [12.16] 4-61 
12.64| 4-73] [12.62] 4.78 
13.1T] 4-90] 113.09] 497 
13-58] 5.08] [13.56] 5.14 
14.05 | 5.25] [14-03] 5-31 
14.52] 5-43] [14:50] 5:49 
14.99 5-60] [14.96] 567 
15-45] 5-78] [15-43] 5-55 
15.92] 5.95] [15.90] 6.02 
16.39] 0.1 16.37] 6.20 
16.86] 6.30 [16.83] 6.38 
17.33] 6.48] [17.30] 6.56 
17.80] 6.65| [17.77] 6.73 

18.27] 6.83 18.24] 6.91 
18.73] 7.00] [18.70] 7-09 
19.20 7.18] [19.17] 7.26 
19.67] 7-39] [19-04] 7-44 

20.14 | 7-53] [20.11 | 7-62 

20.61 7-0 20.57 7.80 

21.07 | 7. 21.04} _7-97 

21.54| 8.55 [21.510 8.15 

22.01| 8.23] [21.98] 8.33 

22.48 $8.40] 22.44] 8.50 

22.95 8.58] [22.91] 8.68 

23-421 8.75 123.38 |_8.86 


— A 


* „ — — 


24 


jg 


1 2-51 


ce 
— 


| 3.76 


69 
1.08 
1.25 
1.43 
1.61 
1.79 
1.97 
2.15 
2.33 


2.69 
2.85 
3-05 
3-23 
3-40 
3.5 


3-94 
4.12 
4 30 
4.48 
4.66 
484 


ö 
5.02 


= 
— 


| 


212 


681 


1. 09 


1.27 


1.81 
1.99 
2.17 


2.35 
2.54 


1.45 
1.634 


687 
1.10 
1.28 
1.47 
1.65 
1.83 
2.01 
2.20 
2.38 
2.57 


2.93 
3.I1 
3.30 
3.48 


3-85 
4-03 
4-21 
| 4-40 
4.58 
4:76 
4-95 
5-13 
5-31 


2.75 | 


3-07 | 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Tables of Right-Angled Triangles, &c. 
| 1211 


Tables of Right-Angled Triangles, &c. 


16 


OO 0A. 
S&S 


= held Sud. <ul al oo . * - o 
b 288 ON 


Wa -avoHw 
O 


90/29 9052 a 
JL 
I» UI Þ UL 


® 4 
4 


© © © 
c — 
— 


8 


88 8 


67 


— (— 


1.15 


do 
2 & 


e 
> O © OS D 
Na 00 


22 


3]_4:53 


Tables of Right-Angled Triangles, &c. 


26 
＋ 23 67 [231 66: || 2.3; 237661 23166 
61 2.76 1.17] | 2.76 71-18 2.75 1-20 2.74 1.21 
7] 3-22 | 1.37] ] 3-22] 1.38]] 3-21] 1-40] | 3-20] 1.41 
8 3.68 | 1.56] | 3.67] 1.58]] 3.67] 1.59] 3.66] 1.61 
9f 414| 1.76] 4.13 1.78]] 413] 1-79] | 412] 1.81 
10] 460|_1.95|| 4:59] 1:97 || 4:59] _1:99| | 4:58 |_2.01 
11 5.06] 2.151] 5.05] 2.17]] 5.04] 2-19] | 5-04| 2.21 
12 5.52 | 2-34]] 5-51] 2-37]| 5-50] 2:39| | 5:49 | 2.42 
13] 5-98 | 2.54] 5-97] 2-57|| 5-96] 2:59] | 5-95 | 2-62 
14| 6.44| 2.74] | 6.43] 2.76]] 6.42] 2-79} | 6.41 | 2.92 
15|_6.90| 2:93] | 6.89] 2.96|| 6.88] 2.99] | 6.87 | 3.02 
16] 7.36 | 3-13]| 7-35] 3-16|| 7-34] 3-19] | 7-32 | 3-22 
17] 75.82 | 3-32[| 7-81] 3.351] 7-80] 3-39} |] 7-78 | 3.42 
18] 8.28 | 3.52|} 8.27] 3.551] 8.25 $499] 9.24 | 3.62 
19] 8.74 | 3-71 8.73] 3.75 8.71] 3-79] | 8.70 | 3.82 
20] 920] 3-91] |_9-19] 3-951| 9-17] 3:99] | 2:15 |_4:03 
21 | 9.66| 4.10] | 9.65] 4.14]] 9.63] 4-19 9.61 4.23 
22 [10.12 4.30 | 10.11] 4.34] [10.09 4-39] [10-07 | 443 
23 [10.59 4.50 | 10.57] 4.54J[ 10.55 4:58] [10-53 | 4-63 
24 |11.05 | 4-69] | 11.03] 4-74||11.00] 4-78] [10.98 | 4-83 
25 [11:51 | 4:88] | 11-49] 493[[11-46} 4.98] [11.44 | 5:03 
26 [11.97 | 5.08] [11-94] 5-13||11-92] 5-18||11-90 | 5-23 
27 112.43] 5-27] [12.40 5-33]]12.38] 5-38 |[12-36 | 5:43 
28 [12.89] 5.47 12.86 5.52||12.84] 5-58||12.81 | 5.64 
29 [13.35 | 5-66] [13-32] 5-72]13.30 5.78| [13.27 | 5.84 
| 30 [13.81 | 5.86] | 13-78] 5.92] 13.76 _5.98| [13.73 | _6.04 
31 [14.27 | 6.06] | 14-24] 6.12[|14.21] 6.18]|14.19] 6.24 
32 [14.73] 6.25] þ14-70] 6.32] 14.67] 6.38} | 14-65 6.44 
3315.19 6.45] | 15-16] 6.51|[15.13] 65801510 6.64 
| 34 [15.65 | 6.64 | 15-62] 6.71|[15.59] 6.78||15-56 | 6.84 
35 [16.11 | 6.54 16.08] 6.91([16.05 6.98 | [16.02 | 7.05 
36 116.57 | 7.03] | 16.54] 7-10[]16.51] 7.18| [16.47 | 7-25 
37 [17.03 | 7.23] | 17.00] 7-30||16.97} 7-38] [16.93] 7-45 
38117-49] 7.42] | 17-46] 7.501743] 7-58][17-39 | 7-65 
3917.95 7.62] |17-92] 7-70|17.88 7.78] | 17.85 | 7.85 
40 [18.41 7.82] | 18.38]  7.90]| 18.34. 2.28 18.31 8.05 
41 18.87] 8.01] | 18.84 | 8.09 18.50] 8.17] 118.76 8.26 
4219.33] 8.211 | 19.29] 8.29]| 19.26] 8.37] | 19.22 | 8.46 
4319.79] 8.40| | 19.75] 8.49 [19.72] 8.57] | 19.68 | 8.66 
44 [20.25 | 8.60] | 20.21 | 8.68 20.18] 8.77 | | 20.14 | 8.86 
45 120.71 | 8.79 20.67 8.88|]20.63] 8.97 | | 20.60 [ 9.06 
46121.17| 8.99] | 21-13] 9.08]|21.09] 9.17 | | 21-05 9.26 
4721.63 9.18 21.59 9.28||21.55] 9-37] | 21:51 9.46 
48 [22.09 | 9.38] | 22.05] 9.47]]22.01] 9.57 || 21-97 9.66 
4922.55 9.57] | 22-51] 9.671122-47] 9-77| | 22-43 9:86 
50 23.011 9.77 | 22.97] 9.8711 22.93! 9.97! 22.88110.07 
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Tables of Right-Angled Triangles, &c. 27 

K 24 66 [2416524 6524 651 
8 2:74] 1.22 2.74 1.23] | 2-73] 1.24 2.72 1.26 
7] 3-20] 1.42]] 3-19] 1.44] | 3-18] 1.45] | 3.18 1.47 
8]. 3-65] 1.63]| 3.65 1.64] 3.64| 1.56] | 3.63] 1.67 
9] 4-11] 1.83] 4.10] 1.85; | 409] 1.87] | 409] 1.88 
01 4:57| 2.03]|| 4.56] 2.051 | 4-55] 2.07] | 4:54] 2,09 
11] 5.02] 2.24|] 5.01] 2.26{ | 5.00] 2.28] | 4-99| 2.30 
12] 5:48] 2.44|| 5-47] 2.46] | 5-46] 2.49] | 5-45] 2:51 
13] 5-94] 2.64 5.93] 2,67] | 5-91 | 2.70 5.90] 2.72 
14] 6.39] 2.85 6.3%] 2,88] | 6.37 2.90 6.36] 2.93 
15] 6.85] 3.05|| 6.84] 3.08] | 6.82] 3.11] | 6.31] 3.14 
16] 7.31] 3.25 7.29 3.29} | 7.28] 3-32] | 7-26] 3.35 
17] 7-70] 3-46]] 7-75] 3-49] | 7-73] 3-52] | 7-72] 3.56 
18] 8.22] 3.66] 8.20 3.70] | 8.19] 3-73] | 8-17] 3.77 
19] 8.68] 3.86] | 8.66] 3.90|| 8.54] 3.94] | 8.63 3.98 
20] 9:13}_407| 9:12] 410} | 91a} 4.15] | 2.08} 4:19 
2I| 9-39] 427]| 9:57] 431]] 9:55] 4:35] | 9:54] 440 
22] 10.05] 4.47|| 10.03] 4-51] [10.01] 4.56 9.99 4.60 
23] 10-51] 4.68[[10.48] 4.72] [10.46] 4-77] [10.44] 4-81 
24] 19.96] 4.88] [10.94] 4-93] [10.92| 4-98] [10.90] 5.02 
25]11-42] 5.08} |11.40] 5.13] [11-37] 5-19] [11-35] 5-23 
26] 11.88] 5.29] | 11.85] 5.34] [11.83] 5.39] [11.81] 5-44 
27] 12.33] 5.19]| 12-31] 5.54] [12.28] 5.60] [12.26] 5.65 
28] 12.79] $.69]| 12.76] 5.75] [12.74] 5-81] [12.71 5.86 
29] 13-25] 5.90]| 13-22] 5.95| [13.19] 6.01] [13.17] 6.07 
301] 13.70 6.10[| 13.68] 6.16 [13 65 6.22] [13.62] 6.28 
3114.16 6.30]| 14.13] 6.37] [14.10] 6.43] [14-08] 6.49 
32] 14-62] 6.51||[14-59] 6.57] [14.56] 6.63 14-53 6.70 
33þ15-07| 6.71][15.04] 6.78] [15.01] 6.84 [14-98] 6.91 
34] 15-53] 6.91||15-50] 6.98] [15.47] 7-05] [15-44] 7-12 
35] 15-99] _7-12||15-95] _7-19] [15-92] _7.26 15.89] 7-33 
36]10.44] 7.32]]16.41] 7.39] [16.38] 7.46] [16.35] 7-53 
371690 7.52||16.87| 7.60] 16.83] 7.67 16.80 7.75 
3817.36 7.73]|17.32] 7-80] [17.29] 7.88] [17.25 | 7-96 
39] 17.81] 7.93][17.78] 8.01] [17.74] 8.09] [17.71] 8.16 
4018.27] 8.14||18.24] 8.21] [18.20] 8.29] [18.16 8.37 
41] 18.73] 8.34j| 18.69] 8.42] [18.65 | 8.50] [18.62 | 8.58 
142] 19.18] 8.54|] 19.15] 8.62] [19.11] 8:71] [19.07] 8.79 
43] 19.64] 8.74 19.60] 8.83] [19.56] 8.92] [19.52] 9.00 
44] 20.10] 8.95 20.06] 9.03] 20.02 9.12] [19.98] 9.21 
45| 20-55] 9-151] 20.51 | 9-24] [20-47 | 9:33 20.43] 9:42 
46] 21.01] 9.35 20.97 | 9.45] 20.93 9.54 20.89 9.63 
47] 21.47] 9-536|] 21.42]. 9.65] 21.38 9.74] [21.34] 9.84 
48] 21.92] 9.76|| 21.88] 9.86] [21.84 | 9.95] [21.79] 10.05 
49] 22-35 9.97 || 22.34 | 10.06] [22.29 1016 22.25 | 10. 26 
501 22.8410. 17 22.79 [10.27 [22.751 10.37 | 22.70] 10.47 


28 Tables of Right-Angled — — &c. 
4 25 632864285429 
6.2.72 1.27]] 2:71] 1.28] 2.71 1.29 "2; 
J 37. 1.48 3:17] 1.49] 3-16] 1:51 
8 |. 3-03, 1.69 3:62] 1.71] | 3.61] 1.72 
9 4.08] 1.90|] 40% 1.92] | 4:06] 1:94 
10] 4-53] 2-111} 4:52] 2.13] _4:5T] 2.15 
11] 4.98 2.32]] 4-97] 2:34] | 4:96] 2.37 
12] 5.44] 2:53]] 5-43]. 2-56] | 5:42]: 2.58 
13 5.89 2.75 588]: 2.77] | 5:87] 2.80 
14]. 6.34 2-96] | 6.33]. 2-99] 6.32] 3.01 
15 6.80 3.17 6.28 3.20] | 0,77] 3-23 
16 7.25 | 3-38]] 7-24] 3-41] | 7:22] 3:44]] 
17 2.70 3-59] | 7:69] 3:62] | 7:67] 3.6600 
18 8.16 3.800] 8.14] 3.840 8.12] 3.87 
19] 8.61 4.01 8.59] 405 ([ 8:57] 4.09 
20 9.06 | 4-23]| _9-04| 4:27 9:03] 4:30 || 
21 9:52] T 9:50] 4-48|Þ 9:48} 4521] 
22] 9.97 | 4.65 [ 9:95] 4659] | 9:93] 474 
2310.42 4.86 10.40] 4-90 | [10.325] 4.95 
24 [10.87 | 5.07[] 10.85] 5.12 | [10.83] 5.17 
2311.33 5.28|| 11:30] 5.33 | [11-28] 5-38 
26 [11.78] 5.49|| 11.76] 5.54| [11.73] 5.50 
[2712-23] 8.70 12.21 5.76 [12.18] 5.81 
2812.69 5.91|| 12:66] 5.97 | [12.63] 6.03 
2913.14 6.13 13.11 4717 13.09 2 
3011352183 13.57 4013.54]. 0.4 
31 [14-05 | 6.55 55 6.61 | [13.99] 6.67 
3214.5 6.761447] 6:83] [14-44] 6.89 
3311496 6.97]] 14-92] 7.04 | [14-89] 7.10 
34 [5-41 7.18 15-37 7:25 15. 34 7.32 
35|15.86| 7.39]| 15-83] 7.46 | [15,80] 7.53 
35 16.31 W's 16.28] 7.68|]16:25] 7.75 
3716.77] 7.82] 16.73] 7.89] [16.70] 7.96 
38 17.22 8.031] 17.18] 8.roſ[[17.15] 8.18 
3917.67 8.24]| 7.64] 8.32] [17.60 8:39 ; 
4018.13 8.45]| 18.09] 8.53] [18.05] 8.6118. 
47 [18:58] 8:66|| 18.54] 8.74] 118.50] 8.83] [18.46] 8.91 
4219.03 8.88|] 18.99] 8.96| [18.95] 9.04 
4319.49] 9-09[| 19-44] 9-17] [19-40] 9.26 
44 |19-94 | 9.309,90 9.38] [19.86] 9.47 
45 2049 9.51] | 20-35 9.60.| | 20.31] 9.09 
46 | 20.85 | 9.72 20.80] . 9.81 | | 20.76] 9.90 
4721.30 9.93] 21.25 | 10.02|,[21:21| 10.12 
4821.75 [10.14|]21.71 | 10.24 || 21.66] 10.33 
49 [22.20] 10.36]|22,16| 10.45 | | 22.11] 10.55 
50 | 22.66] 10.57| 122. 61 10.88 22.56 10.76 
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Tables of Right-Angled Triangles, &c. 


31 

28 52 [28:61 [[28: [61:[[287 ſört 
6] 2.65] 1.41]] 2.65] 1.42]] 2.54] 1.43]| 2.63] 1.44 
7] 3-09] 1.64] ] 3.08] 1.66]| 3.08] 1.67] 3.07 | 1.68 
8 3-53] 1.88] | 3.52] 1.89] 3.51] 1910 3.51] 1.93 
91 3-97] 2.11] } 3.96] 2.13] 3.95] 2.15] 3.94] 2.17 
10] 4:41 | 2.35 .40] 2-37] 4:39] 2.39 | 4.38 |_2.40 
11] 4.86 2.58] | 4.84] 2.50] 4.83] 2.63 482] 2.64 
12] 5.30 2.82|| 5.28] 2.84|| 5.27] 2.86] 5.26] 2.89 
13 5-74] 3-O5|| 5.72] 3.08[] 5.71] 3-10|| 5.70 3.13 
14] 6.18] 3.29]| 6.17] 3.31 || 6.15] 3-34] | 6.14] 3:37 
1s |.<22 [452] 16:61 |_2:55 14: 6:59} 3:51 16:58 1 2:60 
16] 7.06 | 3.76]| 7.05] 3.79]] 7.03] 3.82 | 7.01 | 3.85 
17] 7-59] 3-99] | 7-49] 402[] 7-47] 406] 7:45 | 4-99 
18] 7.95 | 4.22] 7.93] 4.260] 7-91] 4.29 2.89 4-33 
19] 8.39] 4-46]| 8.37] 4.50 8:35] 4-53]] 8-33] 4-57 
20 8.83 4.69 8.81 4:73 8.79 4.27 8.77 4.81 
21 | 9.27 4.93] 9.25] 497] 9.23] 5.01]] 9.21 | 5.05 
22] 9.71] 5.16]] 9.69 5.21] 9.67] 5.25] | 9.64] 5.29 
2310.15 5.40 [10.13] $5.44||10.11] 5.49] [10.08 | 5.53 
24 110.60 | 5.63] [10.57] 5.68|]10.54] 5.73] [10.52| 5.77 
2511-04] 5.87] [11.01] 5.92|}10.98] 5.97] |10.96| 6.01 
2611.48] 6.10[[11.45] 6.15|[11.42] 6.201140 6.25 
2711.92 | 6.34] | 11.89] 6.39||11.86] 6.441|11.84 | 6.49 
28 112.36] 6.57] [12.33 6.63||12.30] 6.68||12.27 | 6.73 
29 [12.80] 6.81] | 12.77] 6.86|] 12.74 6.92j|12.71 6.97 
30113-24]_7.94] | 13.21] 7.10[[13.18] 7.16; [13.15 | 7-22 
31 [13.68 | 7.28] | 13.65| 7.34|| 13.62] 745 13.59 | 7.46 
32 [14-12] 7.51] | 14.09] 7.57]| 14.05] 7.63 | 1403] 7-70 
33 114-57] 7-75] | 14-53] 7-81|[ 14-50] 7.87| 114-47 } 7-94 
34 [15.01 7.98 14.97] 8.05 14-94 8.11|| 14.91 "pi 
35 [15:45 | 8-22] | 15.41] 8.28{[15-35] 8.35 5:34 42 
36 [15.89] 8.45] | 15.86] 8.52 15.82 5915.7 8.66 
3716.33 8.68] | 16.30] 8.76] 16.26 8.83 16.22 8.90 
38 [16.77 | 8.92] | 16.74] $8.99| [16.70] 9.07] | 16.66 | 9.14 
3917.22 9.15] | 17.18] 9.23][17-14] 9.30||17.10} 9.38 
40 117.66] 9.39] [17.62] 9.47]]17-58] 9.54] |17-53þ_9-02 
41 18.10 9.62] } 18.06] 9.70]|18.02| 9.78] |17.97 | 9.86 
4218.54 9.86] | 18.50f 9.94||18-45} 10-02] | 18.41 [10.10 
43 118.98 [10.09] [18.94 10. 1818.89 10.26} | 18.85 [10.34 
4419.42 [10.33] | 19.38] 10.41 || 19-33] 10.50} | 19.29 [10.58 
45 19.86 10.56] | 19.82] 10.65 [119.77 | 10.74 19.73 [19-82 
46 | 20.31 | 10.80] | 20.26] 10.89] | 20:21 | 10.97, | 20.17 [11.06 
4720.75 j 11.03] | 20.70| 11.12; [29.65 | 11.21 | | 20.60 [11.30 
48 [21.19 | 11-27] | 21.14] 11.36] ]21.09] 11-45 | | 21.04} 11.54 
49 | 21.63 |11550] | 21.58] 11.50 21.53] 11.69] | 21.48 | 11.78 
50122.07 '11.74]| 22.021 71.83[[ 21.971 11.93 | 21.021 12.92 
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32 Tables of Right-Angled Triangles, &e. 

&| 29 | 6x [|29: |6ot | |29: | 60: | [292 | 60; 
5 2.62 1.45 2.62 1.47 2.61] 1.48 2.60 1.49 
71 3.06 1.70] 3.05 1.71] 3.05 1.72] 3.04] 1.74 
8] 3.50 1.94]| 3-49] 1.95|| 3-48] 1.97|] 3-47] 1-98 
9| 3-94] 2.18] } 3.93] 2.20 3.92] 2.22|] 3.91} 2.23 
19] 4-37] 2-42] | 4-36] 2-44| | 4-35] 2.46 4:34 2.48 
x1 4.81] 2.66] | 4.80] 2.69] 4.79] 2.71]} 4.78] 2.73 
12| 5.25] 2.91]] 5.24] 2.9 5.22] 2.95 3.21 2.98 
13] 5.68 3.15 | 5.67] 3.1 5.66} 3.20 5:64 3.23 
14 > 3-39 pp 26 Gy 3-45 15 3.47 
125124 242 6.53 3.59 [ 6:51 1 
19] 7.00 3.88 6.98 | 3-91|| 6.96] 394“ 5.94] 3-97 
7-43] 4-12] | 7-42] 4-15]| 7.40] 4-18}} 7.38] 4.22 

7-87] 4:35] | 7-55] 4-40] 7-83] 4-431} 7.81] 447 

19] 8.31 4.61] | 8.29] 4.64] 8.27] 4.68 8.25] 4-71 
20] 8.75] 485] 8.72] 4.89 8.70] 4:92|| 8.68] 4.96 
9.18 5.99] 9.16] 5.13] | 9.14] $.17]] 9.12 5.21 
9.62 | 5-33 9.60] 5.37] | 9.57} 5.42]] 9.55] 5.46 
10.06 | 5. 5710.03 5.62 10.01 5.66 9.99 | 5.71 
10.50] 5 8110.47 5.86 10. 5.91 [f 10.42 | 5.95 
10.93 6.06} [10.91] 6.11 10.88] 6.16]$19.85 | 6.20 
11.37] 6.30] [11.34 | 6.35] [11.31] 6.40 11.29 6.45 
11.81 | 6.54| [11.78] 6.60 11.75 6.65 | 11.72 6.70 
12.25 6.79] [12.22] 6.84 | 12.18 6.89 12.16 7.95 
12.68 7.03} |12.65| 7.08 [12.62] 7.14[| 12.59 | 7.19 
13-12) 7:27] [13-09] 7:33 13.06 7-39]} 13-02 | 7-44 
13.56 7.51 13.52 7.57 13-49] 7.631] 13.46] 7.69 
13.99 | 7.76] [13.96] 7.82 [13.93] 7.88 13.89] 7.94 
1443 8.00] [14.40] 8.06| [14.36] 8.13}] 14.33] 8.19 
14.87} 8.24 14.83 8.3r | [14.80 8.37 | 14.76] 8.43 
[15.31 | 8.49] [15-27] 8.55 15-23] 8.62|| 15.20] 8.68 
15.74 8.73] [15.70] 8.80| [15.67] TJ 15.63] 8.93 
116.18 8.97] [16.1 | 9.04 | [16.10Þ 9.11 16.06] 9.18 
116.62 | 9.21 16.58 9.28 | 16.54| 9.36 16.50 9.43 
17.05 9.45 117.01 9.53 16.97 9.60 | 16.93 9.67 
1242 9-70} [17.45] 9.77 | [17-41 9.85[| 17.36] 9.92 
17.93! 9.94| [17.89 10.02 [17.84 10,09|| 17.80 10.17 
18.37 10.18 18.32 10.26 [18.2 10.34 | 18.23]10.42 
18.80 10.42 [18.76 10.51 [18.7] 10.59|| 18.67 | 10.67 
19.24 10.66} [19,20 [10.75 | [19.15 | 10.83| 19.10 10.92 
19.68 10.91 [19.63 10.99 1.88 11.08 || 19.54] 11.16 
46 | 20.12 [11.15 | | 20.07 Ea | 20.02| 11.33 | 19.977141 
4720.55 11.39 [ 20.50 11.48 20.45 11.57 || 20.41 [11.66 
20.99 11.64| | 20.94 11.73 20.89 11.82 20.84 [11.91 
21.43 11.88 * 11.99 | 21.32 | 12.0621. 2712.16 
21, 7 12.122181 12.22 f21.56 12.311] 21.70[12.40 


Tables of Right-Angled Triangles, &e. 


. 30 600530230 
6 2.60 1.50 2-59 1.51] | 2-58} 1.52 2.5 

71 303 1-75}] 3-024 1.76] | 3.01] 1.78] | 3.01 

8} 3-46] 2.00 3-46] 2.01] | 3-45] 2-03] | 3:44 

9 390 2.25 3.89] 2.27] | 3.88] 2.280] 3.87 

Tot 4-331 2.50 4.32} 2.52] | 4 31 2.54 4-30 

11 4.76] 2.75] 4-75þ 2.77] | 4-74] 2:79] | 473 

12 3.20 3.00] 5.18} 3.02] | 5.17} 3-04 | 5.16 

13] $63] 3-25]]} 3611 3.27 5-00} 3-30] | 5-59 

14] hob! 3-50|| 6.05] 3.53 o3] 3.55 | Son 
115] 6.50} 3-75|| 6-48} 3-78] 6.46] 3-81] | 0444 

16] 6.93] 40 697 4031 | 6.89] 406 6.88] 4. 
17] 7.36] 4-25] 7-34] 4-28] 7-32] 4-31] | 7:30} 4:35 
18} 7.79] 4500 7-77] 4-53] | 7-75] 457] | 7-73] 400 
19 8.23] 4-75] 8.21 4.78} | 8.18 4-82] | 8.16} 4.86 
20f 8.66 18001 8.64 5:04 | $8.62 | 5.08 2 
21 9.099] 3.25 9.07 5-29] | 9-05f 5-33] | 9:02} 5-37 
22} 9.53] 5-59] 980 5-54] | 9-48] 5-558} | 9:45} 5-03 
23 9.960 5-75] 9-93] 5-79] | 9-91] 5-84] | 9.88} 5.88 
24 10.39] 6.00] [10.37] 6.04] [10.34 | 6.09] [10.31] 6.14 
2510.83] 6.25] 10.80] 6.30] [10-77 6.34] 110.74} 6.39 
2611.26 6.50 [11.23 6.55] [11.20] 6.60] [11.17 6.65 
2711.69 6.75 [11.66 6.80] 11.63 6.85 11.60 6.90 
2601213 701409 7.05] [12.06| 5.1% 120 j 746 
2912.56 7.25 12.53 7.30] [12-49] 7.36 [12.46 7:41 
3012.99 201226. 7.56] [12.92 7.61 12.89 7.67 
13¹ 1342 7751335 713.35 7-87] [13-32] 7-92 
3213.86 8.00 13.82 8.06 13.78] 8.12] [13-75] 8.18 
3311429 8.251425 8.31 14.21] 8.37] [14-18 8.44 
3414/2] 9.501469 17 14.64 8.63]. | 14-61 | 8.69 
35115-15]_ 8-751[15-12] 8.81] [15.07 | 8.88] j15.04| 8.95: 
3615.59 9.00][ 15.55] 9.07] [15-51] 9-13] [15-47] 9-20 
37]16.02] 9.251598 9.32] [15-94 | 9-39] [15-90 
138] 16.45 | 9.50 16441. 9.57] [16.37 | 9.64] 116.33 
139116.89| 9.78 16.84 | 9.82 16.80 9.90] 16.76 9.97 
4017.32] 19.00] [17.28 [10.07] [17.23 [10.15] [17-197] 19-23 
41[17.75|10.25][17.711.10.3 [17.66 | 10.40 32 10.48 
4218.19 10.50|| 18.14] 10.58] [18.09 | 10.66] [18.05 10.74 
43} 18.62] 10.75 [18.57 10.83] [18.52 | 10.91] 18.48 

44} 19.05 |11.00|| 19.00| 11.08] [18.96 [11.16] [18.91] 11.25 
45419-48|11.251| 19.44 | 11.33] [19-39 [11-42] [19-34] 11 
46| 19.92|11.50|| 19.87 | 11.59] [19.82[11.67] | 19.77 

474 20-35|11.751]4 20.30 11-84] [20.25 | 11.93] 20. 20 12.02 
481 20.78 12.00] 20.73 | 12.09] [20.68 12.18] 20.63 12.27 
49] 21.22|12.25\|} 21.16|12.34] [21.11 |12.43] [21.06] 12.53 

01 21.65] 12.501} 21 60 | 12.591 21.54! 14.691 [21.49] 12.76 
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38 Tables of Right-Angled Triangles, &c. 


2.46 
2.87 
3.28 
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Tables of Right-Angled Triadgles Ke. 
FEET 


61 2.43 1.76] 2.42 1.77 2.41] 1: 1.78 2.40 
7| 2.83} 2.06|| 2.82 2.0 2.81] 206 2.80 
8 3.24| 2.35] | 3.23] 2.36 3.-21| 2.38|| 3.21 
| 9| 3-64 | 2.65] | 3.63] 2.66]] 3.62] 2.68] 3.61 
10] 4-04| 2.94] | 4-03] 2.96]| 4-02] 2.927 401 


— wa_—_—_  _—_— RX —C—P—P— 


| 11445 3-23] | 443] 3-25]} 442] 3127} | 4-41 
12] 4.85 3-53 1.4 3.85 482] 3.570481 

a 5.22 3.86 5.21 

8.07 6.05 Ho 2 
| 1 07 |_4:41 05] 4:43 031 4.460] 6.01 
76 6.47 4.70] 6.45] 4-73]] 0.43]. 4-76] | 6.41 
17] 6.88 5.00 6.85 5.03]] 6.83] 5.05} 6.81 


* 

© 
+> 
2 
+> 


181 7.28] 5.29 7.261 5-32|1- 7-23] 5. 35 7.21 
19} 1.09 85 706 5.62 7-64 5.05 355 
228.99. eee 
21 8.49] 6.17]| B.47 44| 6.25]] 8.41 


. 6.21 

22 8:90] 6.47] | 8.87]. 6.51|| 8.84] 6.54]] 8.81 
23 9-30] 6.76] | 9.28] 6.80|| 9,24 6.84}| 9.21 
24] 9.71] 7.05] | 9.68] 7.09] 9.65 7.14] | 9.62 
2 10.11 7.35] | 10,08] 239 [10.05] 7.43][ | 10.02 | _7:4< 

26 [10.52 | 7.64] | 10.48] 7.69|| 10.45] 7-73] | 10.42 
27110.92| 7.94] | 10.89] 7.98]| 10.85] 8.03} | 10.82 
2811.32 8.23] 11.29 8.28||11.25| 8.33||11.22 
29 |11.73| 8.52] | 11.69] 8.58|| 11.66] 8.62; | 11.62 

3012.14 8.8212. 10 8.87 12.06} 8.92 8.92 12.02 
9.11] [12.50] 9.16]] 12.40] 9.22 [12.42 
32 12.94 9.41 | | 12.90] 9.46]| 12.86] 9.52 [12.82 
33 13.35 9.70 | 13-31] 9-76]| 13.26] g.81][13.22} 
34 113-75 | 9-99] | 13.71|10.05][ 13.07] 10-11 13.62 | 
35 [14:16 [10.29] | 14.11] 10-35|] 14.07 [10.41 | 14.02 | 
36 [14-56 [10.58] | 14.52] 10.64 || 14.47 | 10.71 3 
37 [14-97 [10:87] | 14.92] 10.94 | | 14.87 | 11.00 || 34.82 
38 [15-37 [11-17] | 15.32] 11-23] [15.27] 11-30 || 15.22 
39 [15.77 [11:46] | 15.73] 11.53] | 15.67] 11.00] | 15.62 

40 [16.18 [11.76] | 16.13] 11.83] [16.08] 11.90] | 16.02 | 
141 [16.58|12.05] | 16.53] 12.12|[16.48} 12.19] | 16.42 
42 [16.99 [12.34] | 16.93 12.42 [16.538] 12.49] 16.83 
43 17.39 [12-04 17.34} 12.71||17.-28] 12.79] | £7.23 [1 
.S0 [12.93] | 17.74| 13.01] | 17.68] 13.09] | 17.63 | 13. 
45 | 18.20. 13-23] | 18.15] 13-30|18.09 13-35 | 18.03 
15.49] 13-68, | 18.43 [13.76 
147 [19.01 [13.81 18.95 13.90 | 18.89 13.98 18.83 
4$119.42 |14-11] | 19.35 | 14.1919. 29 14-28 | 19.23 
49 | 19-52 14.40] | 19.76] 14.49 | | 19.69 14.57 1855 
20.101 14.87 
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mn 


33 13.60 


| 6.22 
6.61 
| 6.99 
7.38 
2227 


8.55 
8.94 
9.33 
9.71 
10. 10 
10.49 
10.88 
I1.27 
11.66 
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12.05 
12.43 
12.82 
13.21 


13.99 
14.38 
14.77 
15.15 


8.16 


184 
15.93 
16.32 
16.71 | 
I 7.10 
17.49 
17.87 
18.26 


818.65 


19.04 
$9119.43 15-73 


12-59 


12.90 
13.22 
13-53 


13.84 
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Tables of Right-Angled Triangles, &e. 43 
. | 4O _5O [404% 401 49 
6| 2.30 1.93 229 1.94] 2.28] 1.95 227] 1.96 
7] 2.68] 2.25 2.67} 2.26] 2.66] 2.27] 2.65 2.28 
8 | 3.06 2.57 3.05] 2.58] 3.04} 2.60]| 3.03] 2.61 
9] 3.45] 2.89 3-43] 2.91] 3.42] 2.92|] 3.41} 2.94 
10] 3.83] 3-21} | 3-82} 3.23 | 3.80] 3-25] } 3-79 | 3-26 
111 421] 3-53] 4-20] 3.55 4-18] 3-57]| 417} 3-59 
12 4.60 3.86] | 4.58] 3.88]] 4.56] 3.90} | 454 3-92 
13] 498 4.18]] 4.96] 4.20|| 494] 422492 4-24 
T4 79” | 4-50 5.34 * 2 * 5-30 4.57 
5:75 | 4:32] |} 5-72] 485]] 5-70] 487 .68 | 4.90 
18 131 5.14 10 5.17 6.08 5-20] | 6.06 | 5.22 
17] 6.51 5.46} | 6.49] 5-491] 6.46] 5-52] 6.44] 5:55 
18] 6.89] 5.78] | 6.87] 5.811] 6.84] 5.85|} 6.82] 5.87 
19] 7.28] 6.11] | 7.25] 6.14] 7.22] 6.17]] 7.20 pr 
20] 7.66] 6.43] | 7.63] 6.46] 7.60] 6.49] 7.57 | 6.5 
21 | 8.04| 6.75 12 6.781] 7.98 252 = 685 
22] 8.43] 7.07]| 8.39] 7.11 8.36] 7.14] 8.33] 7.1 
23] 8.81] 7.39] | 8.78] 7.43]] 8.74] 7-47]] 8.71 | 7:51 
24 9-19 | 7-71] 9.16 7-75) 9.12 7-79 28 7-83 
[25 | 253] $93] | 9-54] 3.981] o.5oÞ 8.121} 9.47} 8. 
25 9:96] 8.35] | 9.92] 8.40|| 9.88] 8.441] 9.85 | 8.48 
25 110.34 | 8.68] | 10.30] 8.72[}10.27] 8.77] 110.23 | 8.81 
28 [10.72 | 9.00] | 10.68] 9.05 10.65 9.09] [10.61 | 9.14 
2911.11 9.32[ | 11.07] 9.37]|11.03] 9.42 [10.98 9.46 
130 [11-49] 9.04] | 11.45] 9.69[[11.41] 9.74 [11.36 9.79 
31 [11.87 | 9.96] \ 11.83] 10.021] 11.79] 10.07 | [11.74 [10.12 
3212.26 10.2812. 21 10.34] 12.17} 10.39! [12.12 10.44 
133 [12.64 10.60 | 12.59} 10.66 12.55} 10.72! 12.50 ff0.77 
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18.65 


2.61 
2.98 
3-36 
3.73 
4.10 
4-48 
4-85 
5.22 


5.60 


5-97 
6.34 
6.71 


1-09 


7-83 
8.21 
8.58 
8.95 
9.33 
9.70 
10.07 
10.44 
10.82 
11.19 


11.56 


I1.94 
I 2.31 
12.68 
13.05 
13-43 
13.80 
14.18 
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15.29 
15.67 
16.04 
16.41 
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17.91 
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Tables of Right-Angled Triangles, &c, 45 
| 42 4800424 424742471 


2.23] 2.01] ] 2.22] 2.02]| 2.21] 2.03] 2-20] 2.04 
2.60| 2.34] | 2.59 2.35] | 2.58] 2.36]] 2:57] 2.38 
2.97] 2.68] | 2.96] 2.69] | 2.95] 2.70]] 2.94] 2:71 
'3-34] 3-O0T] ] 3-33] 3-03] | 3-32] 3-04] 3:30} 3405 
_3:72| 3:34 | _3:79| _3:36| | 3:69] _3:38|| _3:97 |_3:39! 
4-09] 3.68] | 4.07 3-70| | 4-06] 3.71|| 404 3-73 
4-46] 4.01 4.44] 4.03] 4-42] 4-05]] 4-41] 407] 
4-33] 4-35] | 481] 437] | 4-79] 43911477] 441 
144 5-20] 4.68] 5.18] 4.71]| 5.16] 4-73[] 5-14] 4-75 
(151 _5:57]_S-02[ 1 _5:55| 5-04 | 5:53] _5:07]| 5:51 15:09 
5-95| 5-35} | 5-92] 5-38] | 5.90] 540 5-87] 5:43 
6.32] 5.69] | 6.29] 5.710 6.27] 5-74]] 6:24] 5-77 
6.69 6.02] | 6.66] 6.05 | | 6.64| 6.08]] 6.61 6.11 
7.06| 6.36] | 7.03] 6.39] | 7-00] 6.42]] 6.98] 6.45 
7-43] 659] | 7.40] 6:72] | 1.37] _6:.76]] 7:34]. £:79 
7.860] 7.03] | 7-77] 7-06] | 7-74] 7-09] 7-71 | 7-13 
8.17] 7-36] | 8.14] 7.40|| 8.11] 7.43] 8.08] 7.47 | 
8.54] 7-09] | 8.51] 7-73] | 8.48] 7:77 8.44] 7.81] | 
8.92] 8.03] | 8.88] 8.07|| 8.85] 8.11 8.81] 8.1 | 

9.29 | 8.36] | 9.25] 8.40|| 9.22 _8.45]] 9-18] 8.48 | 
9.66] 8.70] 9.62] 8.74| | 9.58] 8.78]] 9.55 8.82 
10.03] 9.03] | 9.99] 9.07]| 9.95] g-12[] 9.91 | 9.16 
10.40 9.35] |10.36| 9.41 | [10.32] 9.46] 10.28 | 9.50 
110.77] 9.70] [10.73] 9.75 | [10.69] 9.80 10.65 | 9.54 
I1.15 [10.04| |11.10]10.09| [11.06] 10.13[] 11.01 [10.15 
11.52110.37] [11.47[10.42| [11.43] 10.47 11.38 [10.52 
11.89]10.71] | 11.84} 10.76 a 

12.26 11.04] [12.211109 [12.171115 [12.12 11. 20 
12.63]11.37] |12.58[11.43| [12.53] 11.49] 12.48] 11-54 
35 [13:00 ]11-71] [12.93]11.76] [12.90| 11.82 12.85 [11.88 
30[13.38]12.04| [13.32[12.10| [13.27| 12.16 13.22 | 12.22 
37]13-75[12-35] | 13.69 | 12. 
38]14.12[12.71]|14.06|12.77 | [14.01] 12.84|| 13.95 [12.90 
39[14-59[13-05| [14-43|[13-11| [14-35[13.17]| 14.32|13-24 
49[14-86|13.38] [14.80|13.4 14-75 13.51]| 14.69[13.58 
41 [15.23]13.72] | 15.17 TT; 15.111 : 

42|15.61]14-05] | 15.54|14-12| [15.48] 14.19] 15.42 | 14-25 
| [43115-98[14-39] | 15:91 [14-46 | [15.85 | 14.53 |} 15.791 14-59 
| 144 16.35 14.72 | 16.28[14.79 , 

| 145[16-72[15-05| [16.66|j15.13 | [16.59] 15.20][ 16.52|15.27 
46 117.09 [15.39] [17.03][15.46| 116.96] 15.54 || 16.89 | 15.61 
47 17-46 15-72] [17.4915.80] 117.33] 15. 81[|r7.26115.95 

17.83 


49 [18.21 16.39 18.14 16.47 18.06 16. 5111799 16.63 
$0118.58 116.731] 18.51 116.81] [18.43 16.89!] 18.36 16.97, 
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* 4 | 45 ' * Tables of Right-Angled Triangles, &c. 


2 p. |; : 
#43] 47[[43:[46:[[43:|461[|43? [46 
5 2.19] 2.05|| 2.18] 2.06|| 2.18] 2.06]| 2.17] 2.07 
7] 2.56 2.39] | 2:55] 2.40] 2.54] 2.-41]| 2.53 2.42 
8 2:92] 2.73]] 2.91] 2.74] 2.90] 2.75 | 2.89] 2.77 
9| 3-29] 307|| 3.28] 3.08[| 2.26] 3.10 3.25 3-11 
10 3.66 | 3.41 3-04| 3-43]] 3-63] 3-44 | 3-61 | 345 
11 4.02 3.75] | 4-01] 3.77]] 3-99] 3-79j | 3-97 | 3-80 
12 4:39]. 409] 437] 411]] 4:35] 4130433 415 
13 475] 443]] 473] 4.45 471] 447/469 450 
141 5.12| 4.77 5.10] 4.80] 5.08] 4.82] 5.06. 4.84 
IS} 5.49 4145 5.14 (][ 5-44] 5-16] |_5-42 | _5-18 
16 5.85 5.456] | 5.83] 5.48]] 5.80] 5.51]] 5-78] 5. 

x7] 6.22 5.80|| 6.19] 5. 82] 6.17] 5.85|] 6.14] 5 
18 6.58] 6.14] | 6.55 6.17] 6.53] 6.19] | 6.50 | 6.22 
19 6.95 | 6.48] | 6.92] 6.51 [J 6.89] 6.54] 6.86 6.57 
20 7.31] 6.82|| 7.28] 6.85|] 2.25 6.88 7.22 | 6.92 


21 | 7.58 7.16|| 7-65] 7197.52 7-231 | 7.58 | 7.26 
22] 8.05 7.50] 8.01 7.541] 7.98] 7.57]] 7-95 | 7-61 
23] 8.41] 7.84|| 8.38] 7.88|] 8.34] 7.92 31 | 7.95 
24 8.78] 8.18] | 8.74] 8.22|] 8.70] 8.26]| 8.67 | 8.30 
25] 9.14] 8.53] | 9.10] 8.57]| 9.07] 8.60|| 9.03 | 8.64 


26 9.51] 8.87]| 9.47] 8.91]] 9.43] 8-951 | 9-39 | 8.99 
27 9.87 9.211] 9.83 9.25 [ 9.79] 9.29 [9.75 9:34 
28 [10.24 9.55] | 10.20] 9.59 [10.16 9.64||10.11 | 9.68 
2910.61 9.89] | 10.56] 9.94|[10.52| 9.98] [10.47 [10.03 
30 [10.97 [10.23] | 10.92] 10.28 || 10.88 | 10.33] | 10.84 [10.37 
31111.34]10.57| | 11.29] 10.02|[ 11.24 | 10.67] | 11.20 | 10.72 
132 [11.70[10.91] | 11.05] 10.96]]11.60[11.01] | 11.56 [11.06 
33 [12.07 [11.25] | 12.02] 11.30|[[11.97|11.36|| 11.92 [11.41 
34 [12.43[11.59] | 12.38] 11.65 |[|12.33] 11.70] | 12.28 [11.76 
35 [12.80 [11.93] [ 12.251199 [12.69 12.04 || 12.64 [12.10 
36[13.16|12.28|| 13-11] 12.33||13.06]12.39| | 13.00 | 12.45 
37 113-53[12.62] | 13.47]12.68|[13.42]12.73][13.36 [12.79 
38 113.90 [12.96] | 13.84| 13.02 [13.78 13.08] | 13.72 [13.14 
39 [14-26 [13.30] [14.20 13.361414 13.421 14-08 | 13.49 
42 [14:23 [13:64] | 14:57 [13:70 [14:51 [13:77 [14.45 [13:33 
41 [14.99 [13.98] | 14-93] 14.05 || 14.87 | 14-11] | 14-81 | 14.18 
42 [15.36 [14-32] | 15-29] 14-39|[15.23] 14.46] | 13.17 [14.52 
43 [15.72 [14-66] | 15.66 |-14.73||15-59| 14.80] | 15.53 [14.87 
44 | 16.09 [15.00] | 16.02| 15.07 ||15.96] 15.14 
$515838 [ 15:34} [18:391 19-43 1$16-321 15:49] (16 25 [15.56 
46 16.82 | 15.69 16.75| 15.76[[16.68| 15.83] | 16.61 [15.91 
47 [17.19 16.03] 17.12|16.10][]17.04[16.18| | 16.97 | 16.25 
48[17.35116.37] | 17-48|16.44||17.41] 16.52]! 17.34 | 16.60 
49179 

118.28 17.05] 18.21 L713 
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Tables of Right-Angled Triangles, &c. 4 


T 


19 


| 


44 
2.16 
2.52 
2.88 
3-24 
3-60 
3.96 
4.32 


4.68 


5-04 
5.40 
$15 
6.11 
6.47 
6.83 
n_—_y 
1-55 
1-91 
8.27 
8.63 
3.99 
9-35 
9.71 
10.07 
10.43 
10.79 
11.15 
11.51 
11.87 
12.23 
12.52 
12.95 
13.31 
13.67 
14.03 
14-39 
14.75 
15.11 
15-47 
15.83 
16.19 
16.54 
16.90 
17.26 
I 7.62 
17.98 


44: [45t[[44: [457] |44* 
2.15] 2.09] | 2.14] 2.10] | 2.13 
2.511 2.44 2.50] 2:45 | 2:49 
2.87] 2.79] | 2.85] 2.80] | 2.84 
| 3-22] 3-14} | 3-21] 3-I5] | 3-19 
3:53] .3:49| | 3:57] 3-59] | 3:55 
3-94] 3-84|] 3-92] 3-85] | 3-91 
4-30] 4-19] | 4.28] 4-21] | 4-26 
4-06] 4:54] | 4-64] 4-56] | 4-61 
5 4-88] | 4-99 491 4-97 
. 5-23] | _5-35| 5-2 5-33 
5-73] 5-58|| 5-71] 5-01] | 5.68 
6.09] 5.93] | 6.06 5.96] | 6.04 
6.45] 6.28] ] 6.42| 6.31] | 6.39 
6.80] 6.63] | 6.78] 6.66] | 6.75 
7.16] 6.98 7-13] 7-01] | 7-10 
71-52] 7-33] | 7-49] 7-36] | 7-40 
7-88] 7.67] 7.85 7.71 7.81 
8.24] 8.02] | 8.20] 8.06] | 8.17 
8.60] 8.37] | 8.56] 8.41] | 8.52 
8.95] 8.72] | 892] 8.76] | 8.88 
9.31] 9.07] | 9.27] 9.11] | 9.23 
9.07] 9.42|] 9-63] 9.46] | 9-59 
10.03] 9.77] | 9-99] 9-31] | 9-94 
10.39] 10.12] [10.34 | 10.16] [10.30 
10.74119-47} [19:79]10.51| [10.65 
[1.10[10.82] [11.05 | 10.86] [11,01 
11.46|11.16]|[11.41|11.21] [11.36 
11.82 [11.51] [11:77 [11.56] [11.72 
12.18]11.86|[12.13]11.91] [12.07 
12.53] 12.21] |12.48]12.27] [12.43 
12.89|12.56] [12.84 12.62 [12.78 
13.25] 12.91] |13.19]12.97] [13.14 
13.611 13.2613 55 [13.321 [13-49 
13.96| 13.61] [13.91 [13.67] [13.85 
14-33] 13.95] [14.26 14.02 [14.20 
14.681430 [14.62 | 14-37| | 14-56 
15.04 | 14-05] [14.98 | 14.72] [14-91 
15.40 15.00] [15.33 | 15.07] [15.27 
15.76115.35] [15.69 [15.42] [15.62 
16.12|15.72] [16.05 | 15.77] [15.98 
16.47 | 16.03 | [16.49 | 16.12] [16.33 
16.83 16.40 [16.76] 16.47] [16.69 
17.19 16.75 [17.12[16.82] [17.04 
17.5 5 dar 17.47 [17-17] [17.40] 
17.91 117-441 117.831 17.521 117.75 


5 N. B. If theſe TABLES be made uſe of 


as right-angled Triangles, for any Pur- 
pole beſides Surveying, it muſt be re- 
membered, that the Hypothenuſe found 
in the firſt Column, is double its pro- 
zer Length. And whoever uſes the 
F our- pole Chain either Engliſh or 1riſh, 
in taking a Survey, muſt reduce the 
Lengths of his Stations. to Half, or 
. Two-pole Chains, before he enters the 
I gr l er 3-2 
or len eka #7 /Re, 
uherend Phe Yforenced of Late lacks 
Neha lues ale i furl Aams, 
= 100 Lanho) nr a nhd. Ae A qe 68. 
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Here followeth a CALCVLAT TON of the Survey given 
of PRACTITIONERS, as a Plax for ſomewhat of the 


SE. 89: | 2000 | - - - | 0.09 | 10.00 | - - - - | 0.10] ow] _ 
2|SE714 [| 41.00] -- - [ 6.51 | 19.45 | - - - - | 6.55] 665 | 
3 | SE.722 | 36.40 |--- | 545|1757| ---[--- | 5-56 [12.15 | 19. 


g.. | Bearing. | Leng. I N. I S. | E. I W. | N. | S. | LN. | L 
— 
[2 - 


4] SW. [4140] ---|1990]---| 637]|---[1i990] | 0 
5 | NW.77z | 66.00 | 5.00 |--- | - - - | 32.25 | 6.94 |- - - | | 6« 


6 | NW.203 | 26.25 | 15.68 | - - = [- --| 933 [115.68 [--- | 943 | 22. 
7 | NW. 5+ | 18.48] 9.42 [--- | 095|--- [| 9.43 |--- | 0.00| 
Clotes with the Firtt | 32.11 | 31.95 | 47.97 | 47-95 | 32.05 | 32.05 | 

8 ö | 1 5 * 


1 


. Parallel Breadth 47.96 
| Meridional Breadth 32.6 WE. 


1 537 1. 11 80 equal circumſctibing Parallelogram 
549 0197- equal AngleSpaces - | 


In my opinion, a return of this fort, drawn on parchment, may do very well for fir 
in parcels, there may be a ſmall book of calculations, handſomly drawn out, 


: 
* „ — 


en in page 40, which is likewiſe offered to the conſideration, 
he like nature, to be given in return with their Surveys. 


Ls. LA. I D.S. IE | W. | Of fete and In-ſets on each Station; 


in 0.1 50. 1 50. oo- 0.10 0 


| O.10 001.0000; | 10.00 2 at 0,00-7.g0-8,g0-10.c0 8 begins at a Ford. | 


| 6.75 | 131.2875 | 19.45 | - + - | it 0.00-4 06-13,00-40.50 4 Means $4. Hmy's Eltate, 


in 0.1c-0.co off. 0.30-1.,20- 1,00- 0.15- 0.00 


19 oo 18 80 330.3160 | 17-57 BITE at 0.00-3.50— 7.70-7.70-10.50-18.50-18,40 


o 00 | 19.90 | 126.9620,|- - - | 6.38 | = Wallthe Bounds, 


6 94 | 6 94 | 222.8150 | 2 | 32.25-|, at _© 00-17.60-30.00-31.00-37.0-24.00 \ 


off. ©.10- Oo. o- 0.00- 0.20- 0,00 i Inge 
m 40 © thro'a Bog. 


22.62 29.56 | 275.7948 | * w; Q.22 | at 0,00-3. 50-4.20— 4.20-g.20-11.50-18.25 


in 0,00-2.90-0,00 off 0:40-2.00- 0.40- 0.50 ? a Rivers 


| -9.43 | 008.8642 | 0.94 | - . fhll mears Ur—gmd. » 


off, 0.90-0.10-0.380 


R. 
2 


P.. 
8 


2a2ůä 


2) 1098 0395 | 47.96 4796 A 
| 4 CALCULATION of G- N— Eff; 
54,9.0197 Holding from E— B—— ., being 
Part of the Lands of B--—me---—r, 
in the Barony of C——h, and Cunty 
| of Kilkenny; which contains Ong” 
| Hounpred Acres, TWO Roobs, 
Eich PERCHEs, 


Surveyed in October 1764. 
By B. N. 


| 


or ſingle farms, without any map: but where there is a large eſtate to be ſurveyed 
ut, of every farm or town-land therein, with references to one general map. 


nk. # 


'- ADVERTISEMENT. 


T HE Auron continues to Survey Land, as uſual, 
for any Gentleman, &c. who is pleaſed to employ | 
him. And, all the InsTR&UMENTS deſcribed in this 
Book, as the Tuxopol iz, PROTRACTOR, SCALE, 
GLass, and other mathematical Inſtruments, are very 


— made * E. SS in DUB. + 


+3 ERRATA. 
Page 21, laſt line but 3. for figure 4 read fig. 3. 
-+.,—.32, line 12. after ABC add fig. 7. 
356, line 4. after A B add fig. 7. 
-- — 38, laſt line but 5. for fig. 7 read fig. 5 
4 — 52, line 14. after N.S.E. W. add fig. 8 
— 74, for oppoſite 35, read oppoſite 34+ 
e217, |. 12. for CL, read Cl. 
2 17, 1-23. for DL, read Dl. 
— 2 I. 18. for [by Eucl. I.] read by 35 Euel. I. 
19, laſt line but 3, for ARD read ARB. 
— 20, laſt line, for RB read AB. 
e223, laſt line but 5, for eight- tenths read cgh 
| hundreths, . 
'  — 61, for Axiom III. read Axiom II. 
— 75, laſt line but one, for 6.65 read 6.55. 
— 80, laſt line but 8, for 10 error read an error, 
— Th I. 7. for rE read re. | 
— gr, I. 10. for br read Br. 
— $2, |. 3. for Bu read bn. 
— 32, I. 11. for Bn—Br read bn—Br, 
— 86, 1.-12. for gth & 1oth defin. read gth & 11th. 
— 100, for Axiom III. read Axiom II. 


The Tables were very carefully corrected at the 
Preſa, by the Au r non. 


